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THE PROPHYLAXIS OF CANCER.* 


BY WILLIAM J. MAYO, M.D., 
OF ROCHESTER, MINNESOTA. 


ALL vertebrate animals suffer from cancer in situations 
which are affected by their habits or conditions of life leading 
to local lesions in the protective mechanism. We must, there- 
fore, look upon local lesions as an invitation to cancer without 
regard to just what the actual cause of cancer may be. 

If parasitic agencies are the cause of cancer it would ap- 
pear that their introduction into the human economy was 
affected through local lesions. The strongest evidence as to 
the parasitic nature of cancer and the best research on the 
problem with which I am acquainted is the work on the pro- 
duction of plant cancer by Erwin Smith,’ which agrees in its 
main essentials with what we know about cancer as it exists in 
the human race. 

On the other hand, if the cancerous process is one which 
is brought about by failure to restore normal conditions at the 
site of a local lesion by means of mature cells and the eventual 
calling forth of partially differentiated cells of an embryonic 
type in response to continued irritation, the role of the local 
lesion in either case is as important as is the actual cause. 

It is probable that a large majority of human beings 
possess an immunity to cancer, that a lesser number possess 


* The President’s Address before the American Surgical Association, 
April 9, 1914. 
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a partial immunity, while a minority are without those protec- 
tive agencies which render the local lesion ineffective. ‘The 
term ‘ precancerous,” while not strictly accurate, has become 
allowable through custom and graphically describes a clinical 
condition, as pointed out by Rodman.’ 

The clinician can say with a great deal of assurance that 
a certain lesion is benign, that another is malignant, but there 
still exists a number of mid-ground lesions of which he is 
unable to say that they are either benign or malignant. 

The pathologist, by miscroscopic examination, can, in a 
much higher percentage of cases, definitely establish the 
benignity or malignancy of a growth. But, there occur certain 
growths which, even upon minute investigation, he will be un- 
able to diagnose positively as benign or malignant. Sections 
from such growths sent to different pathologists may bring 
back contradictory opinions, the majority being undecided. 

The microscopic picture which exists in these cases shows 
a change in character of the cells quite different from the 
normal but as yet showing no invasion of the surrounding 
tissues.* This invasion is held by most pathologists to be 
essential in establishing malignancy. Pathologists, however, 
are striving to establish criteria whereby the change in the 
character of the cells may be shown to indicate malignancy 
before invasion takes place. Such microscopic appearance is 
found in the periphery of malignant growths and in chronic 
lesions which have been known to later develop malignancy. 
The term “ precancerous,” therefore, strictly should not be 
applied to all local lesions which may be followed by cancer, 
but only to those local lesions in which cellular changes are 
taking place that surpass the normal attempt at repair of the 
lesion itself, but which are not as yet infiltrating surrounding 
tissue, the local lesion acting as the invitation, the precancerous 
stage as its probable acceptance. 

Sites of local irritation may be divided into three general 
groups: 

(1) Congenital or acquired neoplasms, such as moles, warts, 
and benign tumors of various sorts which may undergo 


“+ 
| 
| 
i 


THE PROPHYLAXIS OF CANCER. 807 


malignancy. Keen,* in 1904, called attention to the danger of 
degeneration of local lesions of this character and presented 
most interesting and instructive data in regard to their rela- 
tion to cancer. Bloodgood,® in recent years, in a series of 
remarkable papers on the cancer problem, points out that of 
820 pathologically fully developed cancers of the skin and 
visible mucous membranes, he was unable to find a single 
case with a well-taken history which showed the absence of a 
previous defect which might be looked upon as a precancerous 
lesion. 

(2) Trauma. Coley® calls attention to the influence of 
trauma not only in the development of sarcoma, which has 
been an accepted fact for a generation, but also to the fact 
that trauma has a strong influence in the production of car- 
cinoma. Coley made an analysis of 250 cases of carcinoma 
which came under his personal observation and the histories 
of which were taken by himself. There was a history of 
antecedent trauma in 32.8 per cent. of the cases. The in- 
fluence of trauma in the production of cancer has also been 
pointed out by McWilliams,7 von Bergmann,’ Rdopke,® 
Murphy,’® Ziegler,1! Lowenthal,’* Liebe,’* von Graefe,’* and 
others. 

(3) Chronic irritation, whether the result of mechanical, 
chemical, or infectious agencies, is the most important of all 
those precancerous conditions with which we are acquainted 
and it is undoubtedly the most potent influence in the develop- 
ment of the disease following congenital lesions and trauma. 
It is to be noted that cancer in any part of the body which is 
open to inspection may be shown, in practically every instance, 
to be preceded by a local lesion. The following well-attested 
examples may be cited: The development of cancer in the 
mouth from betel-nut irritation; the cancer of the groin in the 
chimney sweeps and sailors ; the development of cancer follow- 
ing the chemical irritation caused by tar, paraffin, petroleum, 
arsenic, and aniline products ; the development of cancer in local 
lesions produced by heat, as cancer of the lip from smoking; 
the “kangri” sores following burns; those cancers on the 
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shins of locomotive drivers who have been exposed for years 
to the direct action of heat; cancers following chronic irrita- 
tion due to different forms of radiant energy, X-ray, etc. ; 
cancers following the local lesions due to infections, such as 
Bilharzia of the bladder, treponema pallidum in keratosis 
linguze ;15 nematodes in testicular tumors in horses ?® and in 
gastric cancer of rats;17 and, rarely, the development of 
cancer in the glands of the neck as a result of the combined 
chemical and infective irritation of tuberculous cervical 
adenitis.1® 

A study of some particular forms of cancer which occur in 
great frequency as the result of a particular form of chronic 
irritation is most instructive. An interesting instance is the 
“horn-core”’ cancer of cattle, due to the irritation of the 
ropes through the horns with which the cattle pull their 
loads.1® Even more extraordinary is the kangri-burn cancer 
either on the abdomen, thigh, or vicinity, due to the hot kangri 
fire-baskets which the natives of Kashmir wear on the lower 
abdomen under the clothing in cold weather. Neve *° states 
that from 1890 to 1899, 2020 natives with tumors were oper- 
ated on at the Kashmir Mission Hospital. Of these tumors, 496 
were epithelial cancers, of which 363 were kangri-burn cancers. 
Equally striking is the betel-nut cancer of the mouth as seen 
in India. Neblock?' states that of 976 carcinomas treated 
in the Madras General Hospital from 1892 to 1901, 411 or 
nearly 50 per cent. were located in the mouth. Cancer of the 
lip is rarely seen except in smokers. Cancer of the groin 
is practically confined to the chimney sweep and the sailor. 

Can we doubt that if the kangri fire-basket were not worn 
by the natives of Kashmir that this strictly localized form of 
cancer would not exist? If the betel-nut were not used, the 
enormous preponderance of cancer of the mouth would not 
exist in India. 

The prophylaxis of cancer on the visible portions of the 
body includes: the avoidance of all those habits and customs 
which have been shown capable of producing conditions favor- 
able to the development of malignant disease; the removal 
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of all congenital or acquired local lesions such as Keen and 
Bloodgood have shown to be prolific forerunners of malig- 
nant degeneration; and the careful observation of patients 
for early evidences of malignant change following trauma. 

Can our knowledge of the development of external cancer 
be applied to the solution of the problems of the development 
of internal cancer? Admitting that the mass of evidence as to 
the role of chronic irritation in its various forms and types 
is the most important factor in the development of cancer in 
the parts of the body which are exposed to the eye, must 
we not conclude that cancer on the inner surfaces of the body 
depends on the same precancerous conditions? It is difficult 
to develop evidence as to the early appearance of cancer on 
the internal mucous surfaces of the body because in the early 
stage there are, as a rule, no manifestations which lead to a 
visual examination. Yet we have seen a very considerable 
number of such early cases and we have observed no instances 
of early cancer in the mucous membrane of the inner surfaces 
of the body which did not show the presence of a previous 
local lesion. 

In nearly all the cases of cancer of the gall-bladder which 
we have had an opportunity to carefully examine, gall-stones 
were either present or there was evidence to show that they 
had been present (Fig. 1 ).?? 

One is impressed with the collateral evidence that the 
incidence of gall-stones and cancer of the gall-bladder shows 
the same increased frequency in the female over the male. 
Can we doubt that early removal of gall-stones might prevent 
cancer of the gall-bladder? The mortality of an early opera- 
tion for gall-stones, other things being equal, is less than % 
per cent. Cancer of the gall-bladder occurred in nearly three 
per cent. of all the cases of cholelithiasis which came to opera- 
tion in our clinic. We have had no permanent cures after 
cholecystectomy for cancer of the gall-bladder which had 
been diagnosed as cancer previous to operation. A number 
of cures have followed the removal of early cancer incidental 
to the removal of thick-walled functionless gall-bladders, thus 
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showing that it is not the nature or situation of the malignant 
process but the delay in diagnosis which is so fatal. 

Cancer of the stomach forms nearly one-third of all the 
cancers of the human body. So far as I know this is not true 
of the lower animals, nor of uncivilized man. Trustworthy 
evidence on this point is for obvious reasons difficult to obtain. 
Why is there this extraordinary frequency of cancer of the 
stomach? Is the stomach a trap and the cancer parasite, if 
it be a parasite, strained out in the stomach? lf that were 
true, why should not cancer of the stomach be as frequent 
in the lower animals as in man? In rats, cancer of the stomach 
is exceedingly common when the animals feed on cock- 
roaches infested with nematodes, which cause a chronic irrita- 
tion of the rat’s gastric mucosa.’‘ Under other conditions 
it is very rare in these animals. 

Whenever cancer is found with great frequency in cer- 
tain situations or in only one class of individuals, it appears 
to depend on a single cause; this is probably true of gastric 
cancer. Is it not possible, therefore, that there is something 
in the habits of civilized man, in the cooking or other prepara- 
tion of his food, which acts to produce the precancerous lesion ? 
And it is probable that there is just one cause since, if there 
were many causes, gastric cancer in man would have no such 


preponderance. Numerous factors would cause the develop- — 


ment of cancer in other races and species equally exposed to 
their action. If we could but know what peculiar agency was 
responsible for the extraordinary frequency of cancer of the 
stomach, the knowledge would play a great part in the pro- 
phylaxis of cancer. 

Has the question of the acidity of the stomach anything to 
do with the problem? The frequency of cancer in the stomach 
and in the large intestine, where the secretions are acid, and the 
absence of cancer in the small intestine, where the secretions are 
alkaline, is a remarkable fact. Yet this acidity of the stomach 
is not confined to man, but, so far as I know, the extraordinary 
frequency of cancer of the stomach is confined to man and 
to civilized man. Further investigation is needed to elucidate 
this most interesting problem and a possible source of infor- 
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mation may lie in a comparative examination of the anatomy, 
physiology, and pathology and, especially, of the habits of 
those races of man and those lower animals in whom cancer of 
the stomach is rare. 

Among the precancerous lesions of the stomach, ulcer is 


the most common. Yet it is a curious fact that ulcer of the + 


duodenum is three times as frequent as of the stomach, though , 
cancer of the duodenum is rare. True it is, however, that — 
ulcer or some other lesion in the stomach, which is of suffi- 
cient gravity to produce symptoms not necessarily of ulcer, 
but symptoms of chronic irritation, existed in more than half 
of all those cases of cancer of the stomach in which we have 
been able to make a resection and in a high percentage of 
these an ulcer was found pathologically ** *4 (Figs. 2 and 3). 
Some pathologists believe that these ulcers are carcinomatous 
from the beginning. If so, then the base of the ulcer should 
be carcinomatous (Fig. 4), but in our cases there was no 
cancer in the base of the ulcer; it was the overhanging margin 
of the ulcer which showed the cancer (Figs. 5 and 6). It 
is evident that precancerous lesions exist in the stomach and 
that these lesions, while possibly not always ulcer, give clinical 
evidence of their presence in the precancerous stage in at least 
fifty per cent. of the cases in which the history is taken with 
this point in view. The extraordinary muscular activity of 
the stomach in the condition known as pylorospasm, which 
may result from gall-stones, duodenal ulcer, fecal stones in the 
appendix, or intestinal lesions, may account for the chronic 
gastric irritation in some cases. It is even possible that through 
the influence of this great muscular contraction cells may be 
loosened and even forced into the underlying tissue. 

The prophylaxis of cancer of the stomach consists not 
only in the removal of gastric ulcers, but also in the relief 
of all those conditions which cause gastric irritation resulting 
in the symptom inadequately and possibly incorrectly de- 
scribed as pylorospasm. 

Cancer of the small intestine is extremely rare. Ina series | 
of 1882 cancers of the gastro-intestinal canal operated on in 
our clinic (October 1, 1897 to November 1, 1913) only 22 
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were cancers of the small intestine. Why is there this relative 
immunity of the small intestine over the stomach and the large 
intestine? The small intestines are the most primitive part of 
that system on which the maintenance of the body-functions 
depend. Is it possible that in the long heredity of this par- 
ticular part it has developed an immunity? There is some- 
thing fascinating about this theory as accounting for the lack 
of immunity in the stomach and the large intestine, which 
have relatively a short heredity. The small intestine is ex- 
ceedingly primitive. That the age of any part of the body 
has much to do with its ability to resist disease is well known. 
Though it may be a figure of speech that woman was formed 
from the rib of man, yet it is certainly true that the ovary 
is descended from the testicle and that the testicle is the 
primitive organ found in bisexual species.2> Tumors of the 
testicle are rare. As shown by Ewing,” all the new growths 
of the testicle with few exceptions are teratomas, the most 
primitive type of neoplasm. The ovary, on account of its 
short heredity, is subjected to a multitude of diseases and a 
large variety of tumors. 

Beard’s ** theory that the immunity of the small intestine 
is due to the pancreatic secretion destroying whatever malig- 
nant virus may exist therein may also be mentioned. It is 
interesting to note, however, that the small intestines have 

mM comparatively few sources of chronic irritation and that when 
! malignant disease of the small intestine is found it is usually 
. due to a pre-existing lesion, such as a degenerating polyp, 
‘adenoma, or papilloma (Fig. 7). 

Cancer of the appendix usually occurs in association with 
chronic obliterative processes 7° (Fig. 8). 

The large intestine has a much greater liability to malig- 
nant disease than the small intestine and the frequency with 
which cancer is found to be grafted on a source of chronic 
irritation can only lead to the conclusion that the soil produced 
by chronic irritation needs only to be activated by the can- 
cerous virus to produce cancer in susceptible individuals. The 
rule is that the original lesion, by the time operation is made, 
has been completely obscured by the carcinomatous process, 
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H30188). Gross specimen, cancer of gall-bladder de veloping in mux osa 
long irritated by ga tones. a, cancer; b, normal mucosa; c, area in which mucosa has 
been eroded by gall-stones, non-cancerous. 


Fic. 2. 


Case 5705G (H16824). Gross section through cancer of the pylorus; one of the very 


few cases in our series which did not show evidence of ulcer. a, pylorus; b, cancer; c, normal 
gastric mucosa. 
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Case 80107. Microscopic section through base of ulcerated portion of gastric cancer. 
a, granulation tissue; b, cancer cells. In this specimen there is no pathologic evidence of 
ulcer preceding the cancer. 


Case 6838G (H18088). Pyloric portion of stomach with multiple ulcers, two of which 
show areas of cancer within their borders. a, pylorus; 6, chronic ulcers; c, ulcers with cancer 
developing thereon. 


b } b 
a 
Fic. 4. 


Fic. 5. 


Case 773609. Microscopic section of margin of base of gastric ulcer showing cancer 
developing therein. a, granulation tissue in border of ulcer; b, cancer cells; ¢, scar tissue 
in base of ulcer. Compare with Fig. 2. 


FIG. 6. 


Case 1375GH. Microsc opic section of margin of base of gastric ulcer showing cancer 
developing therein. a, granulation tissue in base of ulcer; 6, scar tissue in border of ulcer 
, Scar tissue in base of ulcer; d, cancer cells. 


b 


Case 61097. Gross section through pylorus showing cancer developing on a papilloma 
which springs from the duodenal side of the pylorus. a, gastric mucosa: b, pylorus; ¢, 
duodenum; d, cancer. 
Fic. 8 


Case 25398 (H31025). Microscopic section through cancer in the tip of an appendix, 
the mucosa of which apparently had been obliterated by chronic inflammation. a, cancer 
cells; b, connective tissue. 
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Case 18033G (H28835). Gross longitudinal section through specimen removed from 
sigmoid showing chronic diverticulitis with cancer deve loping thereor a and b, diverticula; 
c, surface of 


ancer, 


Case 18633G (H28835). Gross longitudinal section through same specimen as shown 
in Fig. 9 at level marked c, showing cancerous areas. a, cancerous mass surrounding almost 
completely obliterated diverticulum; b,b, metastatic cancer of Ivmph-glands; c, normal 
mucosa. 
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Case 9496G. Microscopic section longitudinally through a diverticulum of the sigmoid 
in the wa!l of which cancer has developed. a, hyperplastic mucosa; b, cancer. 


Case 37405. Gross longitudinal section through the wall of rectum showing diverticula 
around which cancer has developed. a,a, diverticula; 6, surface of cancer which, starting 
around the diverticula, has extended to the mucosa. 


Fic. 21. 
FIG. 12. 
j 
« 
«Ss 


Case 46337. Uterus opened to show cancer beginning 
has been chronically irritated by a fibroid in opposite wall 
c, cervix; d, right tube. 


of uterus. 


a, cancer; b, 


at point where endometrium 


fibroid; 


Fic. 13. 


Case 83255. Gross section through kidney st 


1oWing cancer developing in tissue_chronically 
irritated by stones. 


a,d, stones; b,b, cancerous areas. 


Fic. 15. 


Case 30265. A, gross section through kidney removed at 
developing in tissue chronically irritated by large stones; a,a, 
B, metastatic cancer in liver of same case (autopsy); C 
tines from the same case (autopsy). 


operation, showiny cancer 
stones; b,b, cancerous tissue; 
, metastatic cancer in wall of intes- 
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but in all our early operations lesions of a precancerous nature 
were found. Especially is this true of the sigmoid and rectum, 
where, in 37 cases of diverticulitis, the irritation of the little 
hard balls of fecal material in the ends of these pouches 
has given rise to malignant disease in twenty per cent. of the 
total *%-3°3152 (Figs. 9, 10, 11 and 12). It is probable that 
the supposed long duration of cancer of the large intestine, 
cases of which have been reported, were in reality tumefactions 
from chronic diverticulitis followed later by malignant change. 

We must not lose sight of the fact that a changing phys- 
iology of an organ may be of itself a source of weakness and 
possibly act as a cause of local irritation. Such a change is 
undoubtedly going on in the proximal half of the large in- 
testine. Plant life is parasitic on the inorganic world and 
depends on chlorophyl for its potency. We should know more 
about chlorophyl upon which in the last analysis life depends. 
Animal life is parasitic upon plant life, man on both plant and 
animal and increasing rapidly the flesh intake. Within the 
last 100 years, four times as much meat is taken as before 
that time.** If flesh foods are not fully broken up, decompo- 
sition results and active poisons are thrown into an organ not 
intended for their reception and which has not had time to 
adapt itself to the new function. 

The development of malignant disease in the uterus and 
kidney shows the same relation to chronic irritation. Cancer 
of the cervix occurs fifteen times as frequently as cancer of the 
body of the uterus, but in myomatous disease cancer of the 
body of the uterus is found five times as frequently as cancer 
of the cervix, the chronic irritation of the uterine tumors in- 
creasing the incidence 75 times (Fig. 13). 

Of all the cases of epithelial cancer of the kidney which 
came to operation in our clinic not less than 50 per cent. were 
demonstrably superimposed on extensive renal calculus forma- 
tion (Figs. 14 and 15). 

In conclusion, I would again call attention to the fact 
that pre-existing lesions play the most important part of the 
known factors which surround the development of cancer, 
that such precancerous lesions are produced by some habit 
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or life condition which causes chronic irritation, that where 
cancer in the human is frequent a close study of the habits of 
civilized man as contrasted with primitive races and lower 
animals, where similar lesions are conspicuously rare, may be 
of value, and finally, that the prophylaxis of cancer depends, 
first, on a change in those cancer-producing habits and, second, 
on the early removal of all precancerous lesions and sources 
of chronic irritation. 
REFERENCES. 


*Smith: Bacteria in Relation to Plant Disease, 1911. 

? Rodman: ANNALS OF SuRGERY, January, 1914, lix, No. 1, 47-64. 

* Wilson: Jour. Amer. Med. Assoc., September 10, 1910, lv, 921-923. 

“Keen: Jour. Amer. Med. Assoc., July 9, 1904, 96-105. 

* Bloodgood: Jour. Amer. Med. Assoc., December 27, 1913, 2283-86. 

*Coley: ANNALS oF SuRG., March, 1808, 259-284; Trans. S. Surg. and 
Gyn. Assoc., 1910, xxiii, 271-345. 

*McWilliams: Med. News, April 28, 1900. 

*von Bergmann: Med. Woch., 1901, i, 137-39. 

*Ropke: Habilitationsschrift, 1905. 

* Murphy: Jour. Amer. Med. Assoc., Iviii, 1912, 985-990; 1094-1104; 1178- 
1189; 1254-1265; 1345-1352; 1428-1431; 1660-1666. 

" Ziegler: Miinchen. Med. Woch., 1895, p. 621. 

” Lowenthal: Arch. f. klin. Chir., 1894-5, xlix, 1-101. 

* Liebe: Travail contenant 119 observations de sarcomes survenus apres 
un traumatisme, These Doct., Strassburg, 188r. 

“Graefe: Centralbl. f. die Grenzgeb. der Med. und Chir., November 28, 
1913. 

* Bashford: Lancet, 1909, ii, 691-701; Ibid., 1596-97. 

* Borrel: Revue Scientifique, November 16, 1912. 

“ Fibiger: Berl. klin. Woch., February 17, 1913, 289-208. 

*Ewing: Personal communication. 

Park: Trans. S. Surg. and Gyn. Assoc., xxiii, 1910, 346-362. 

* Neve: Indian Med. Gaz., May, 1902, p. 164. 

** Neblock: Indian Med. Gaz., April, 1902, p. 161. 

™MacCarty: ANNALS OF SuRGERY, May, 1910, li, 651-660. 

* Graham: Boston Med. and Surg. Jour., 1908, clix, 635-639. 

* Wilson and MacCarty: Amer. Jour. Med. Sci., 1909, vol. 138, 846-852. 

* Goodall and Conn: Surg., Gyn. and Obst., 1911, xii, 457-460. 

* Ewing: Surg., Gyn. and Obst., 1911, xii, 230-261. 

* Beard: Lancet, 1905, i, 281-283. 

* MacCarty: Surg., Gyn. and Obst., March, 1911, xii, 211-220. 

* Giffin: Surg., Gyn. and Obst., July, 1907, pp. 8-15. 

” Giffin: Amer. Jour. Med. Sci., November, 1909, pp. 661-666. 

* Wilson: ANNALS oF SurG., February, 1911, 223-231. 

“McGrath: Surg., Gyn. and Obst., October, 1912, pp. 420-444. 

* Armstrong: Brit. Med. Jour., July 8, 1905, p. 68. 


: 
| 


SYSTEMIC BLASTOMYCOSIS.* 


BY CHARLES A. POWERS, M.D., 
OF DENVER, COLO., 


Professor of Clinical Surgery in the University of Colorado. 


Tue knowledge of the fact that yeasts may act as path- 
ogenic agents dates from the year 1890 when Grohe * reported 
to the Greifswald Medical Society the result of experiments 
made by him with mould and yeast fungi injected into the 
blood or peritoneum of animals. These animals usually died 
shortly after injection. In 1892 Popoff* employed ordinary 
commercial compressed yeast which was cut into small pieces, 
dried, ground to a powder, strained through a towel and in- 
jected into the blood-vessels, beneath the skin, and into the 
thoracic cavity of dogs. The animals usually died within a 
few hours or days, with septic phenomena. Popoff often noted 
the appearance of nodules, resembling tubercles, in the kidneys, 
spleen and lungs. Microscopically these nodules were found 
to contain yeast cells and starch granules. The above named 
experiments were made with impure material and were there- 
fore hardly considered convincing. 

The first article carrying fair conviction regarding the 
problem of pathogenic yeast was published by Raum ® who in- 
jected several kinds of yeasts into rabbits, apparently observ- 
ing localization and growth of these microorganisms in the 
animal body. 

In 1893 Tokishige,® Professor at the Tokio Veterinary 
Academy, described an endemic disease of horses in Japan in 
which a fission fungus was found to be so abundant that, after 
prolonged microscopic examination, he believed himself jus- 
tified in regarding it as the cause of the disease. This report 
attracted but little attention even from the veterinarians. 
Busse* and Buschke,® in 1894, reported in detail a case 


* Read before the American Surgical Association, April 9, 1914. 
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which came under their observation in the surgical clinic at 
Greifswald. Shortly thereafter, and independently, Gilchrist ® 
reported a case of skin disease, supposed to be due to yeasts, 
inman. However, in view of the fact that he made no cultures, 
his observation is hardly to be regarded as convincing. Busse 
would accordingly seem to be entitled to the credit of having 
been the first to make clear observations. 

In a general way it may be said that the disease in animals, 
appearing in epidemics, is relatively benign in character. Many 
animals get well, while the majority of the fatal cases seem to 
succumb to exhaustion through the superficial distribution of 
the process rather than through its penetrating to the viscera. 
Buschke considers the avenue of entrance as ordinarily oc- 
curring through the skin, whence, in man, it is carried into the 
interior of the body. As far as he is able to ascertain, the dis- 
tribution takes place by way of the lymph-channels through 
which the fungi reach the lymph-glands. In the rarer cases 
of retrogression of the local disease a subsidence of the patho- 
logical process can also be noted in the lymph-glands. For 
further and extensive account of the pathological process the 
reader is referred to this valuable and instructive article by 
Buschke. 

In systemic blastomycosis, as well as in the cutaneous form, 
the most common change is represented by a simple mycosis. 
Proliferation processes may develop in the affected tissue much 
as they do in the so-called infectious granulomata. 

An instructive communication was made in 1gto by Fran- 
chetti and Cazzaniga,’® who believed themselves justified, on 
the basis of cases described in literature, of personal experi- 
mentation and the experiments of cthers, in coming to the 
conclusion that yeast microOrganisms undoubtedly possess 
pathogenic properties, although this particular family of fungi 
is very large and the group is still obscure. 

As regards the clinical course of infectious blastomycosis, 
experimental findings serve to confirm the results of clinical 
observations. The course is usually slow, anzmia is present, © 
there is generally progressive emaciation. Albuminuria is 
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frequent and the end is almost always fatal in the severe gen- 
eral infections and in the forms with localization in the nervous 
system. Any or practically all of the tissues of the body may 
be affected. 


Two cases of systemic blastomycosis, both fatal, have come 
under my observation. The first was a man of forty-four years 
who gave the following history: He suffered from pneumonia at 
19 years of age, while at the age of 23 years he had a bronchial 
cough which lasted for one year. Two years later this cough 
returned and continued for one year when he went to the 
Adirondacks, living there for about six months. He had had no 
subsequent chest trouble. At 32 years of age he noticed two 
small, soft lumps in the lower part of the neck, one above each 
collar-bone. These gradually enlarged and were removed 15 
months later. No microscopical examination seems to have been 
made, the sinuses healed slowly. 

In 1902 two small, hard nodules, each about the size of a 
pea, appeared in the lower part of the neck in the median line 
and were removed. One year later another nodule was removed. 
At this time the general health was considerably below par. 

In the latter part of 1903 he went to South Carolina where 
the general condition tended to improve. At about this time 
another lump appeared but it gradually subsided. This lump 
re-appeared six months later and was taken out. In 1906, while 
in Europe, he suffered attacks of indigestion and jaundice, these 
attacks lasting two or three months. From this time, 1906, until 
the autumn of 1910, his general condition remained fairly good. 
He spent the winter of 1910-11 in California and during these 
winter months many lumps appeared below the lower jaw on 
each side. He passed the spring of 1911 in Arizona, coming to 
Denver in June, at which time I found the entire neck below the 
lower jaw, on each side, filled with hardish lumps and presenting 
multiple sinuses. The general condition was much impaired. I 
cleared the neck thoroughly on each side, but through some un- 
fortunate error, possibly owing to the fact that I was leaving 
town, the tissues were not histologically examined. My own 
clinical diagnosis was tuberculosis. Two or three weeks after 
this operation upon the neck small, soft lumps appeared on the 
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abdomen and thighs beneath the skin. These were opened, 
discharging pus and healing rather slowly. 

In August, 1911, evidence of disease of the two last dorsal 
vertebre was found, both on examination and by the X-ray. 

In October, 1911, on my return from Europe, I opened a 
number of moderate sized abscesses on the back, thighs, and right 
hand. Cultures from these abscesses gave pure blastomycosis. 
From time to time other abscesses appeared in different parts of 
the body and on being opened showed, on culture, the same 
micro-organism. Thoracic and abdominal symptoms came on 
and from August, 1911, the patient’s health gradually failed. 
Management rested on general tonics, the best possible attention 
to the general health, and on the occasional employment of 
potassium iodide and cupric sulphate. These latter drugs were 
not well borne and he died from exhaustion April 20, 1912. 
Autopsy was made by Dr. Ross C. Whitman, Professor of Pathol- 
ogy in the University of Colorado. Dr. Whitman’s report is as 
follows : 


Pathological Diagnosis——Sinuses angle of left jaw, right side of neck 
above clavicle, extensor surface right thumb and on back. Six openings 
at various levels either side of spinal column, and one on inner aspect left 
thigh. Emaciation. Multiple miliary abscesses of liver; 2 miliary ab- 
scesses spleen; caries thoracic spine; iliopsoas abscess (moderate size, 
not prominent); miliary abscess pelvis left kidney; nephritis(?); acute, 
fibrinous, left-sided pleurisy with exudate. Destruction lower lobe left 
lung. 

Dr. Whitman further reports: “The lesions found macroscopically 
in bone, liver, pleura and submaxillary lymph-nodes, as well as the micro- 
scopic lesions found in the spleen, are everywhere essentially alike, the 
differences being apparently due in part to the stage of development of 
the individual lesion, and in part to the physical conditions, as in the 
pleura, where the character of the serous membrane and friction have 
somewhat modified the picture. The main features of the disease process 
can be reconstructed in considerable detail. 

“The organism lodges first in a small vessel or capillary. The endo- 
thelial cells proliferate, becoming larger and plumper, and separate from 
the wall. Later they may fuse about the organism to form a typical 
giant-cell of the Langhans type. The vessel is occluded, and the vessel 
wall disappears, leaving a collection of endothelial cells. This enlarges, 
encroaching on the surrounding parenchyma, which disappears, leaving 
a supporting connective tissue stroma and capsule. The connective tissue 
also increases to some extent, and may organize the lesion, replacing it 
by scar tissue. In the earlier stages of the lesion there is more or less 
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infiltration by leucocytes among which plasma cells and eosinophilic 
myelocytes are a striking feature, which serves at once to distinguish 
the process from tuberculosis. Somewhat later the cells of the lesion 
undergo a wide-spread and uniform coagulation necrosis, similar to the 
type commonly met with in rapidly growing malignant tumors, and differ- 
ing from caseation in the fact that the structure of the cells can be 
recognized for some time after necrosis has taken place. Lesions as 
large as I-2 cm. in diameter may consist of a capsule surrounded by a 
narrow zone of leucocytes and small daughter lesions, and containing a 
pasty mass of necrotic cells with little or no living tissue. Ultimately, 
the dead tissue is extensively infiltrated by polymorphonuclear neutro- 
philes, the disintegration of which, with the resulting liberation of pro- 
teolytic ferments, is doubtless responsible for the liquefaction which 
occurs. 

“The process in the pleura is modified by the pouring out of a pro- 
fuse fibrinous exudate in which abundant pus cells are found. Apparently 
there has been no tendency to walling off, the exudate having spread 
uniformly over the entire serous membrane. 

“The organism is found fairly abundantly in all the lesions. It was 
described in some detail by myself in a paper published last summer 
(Journal Infectious Diseases, vol. xiii, p. 85, 1914). It will suffice here 
to call attention to the fact that unquestionable budding forms are not 
found. Multiplication seems to take place only by ‘ endosporulation,’ 
which in the paper above mentioned is interpreted as ascus formation. I 
can but think that the original condition in this case was blastomycosis.” 


My second case was observed some years ago and in its main 
features followed the course of the one just narrated, excepting 
that the original focus was a nodule at the back of the left hand, 
which nodule had undergone suppuration and curetting some 
three years before the patient came under my observation. The 
case terminated fatally with thoracic, abdominal and joint lesions. 
The histology and bacteriology were carefully studied and re- 
ported upon by Dr. J. A. Wilder, at that time Professor of 
Pathology in the University of Denver. 


The literature upon this subject is abundant and need not 
be reproduced here. The central thought in my mind is that 
the systemic form of blastomycosis is almost invariably fatal 
and that this grave condition generally begins in a small local 
focus. I believe that such local focus or foci should be very 
widely excised as early as possible, in order to attempt to fore- 
stall dissemination, 
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THE VALUE OF GLUZINSKI’S TEST IN THE 
DIAGNOSIS OF GASTRIC ULCER.* 


BY JOHAN NICOLAYSEN, M.D., 


OF CHRISTIANIA, NORWAY, 


Professor of Clinical Surgery at the University of Christiania. 


THE chemical analysis of the stomach contents after test- 
meals is of relative value but not pathognomonic. Many sur- 
geons of large experience are even of the opinion that the 
chemical analysis takes only a very subsidiary place in the 
diagnosis of diseases of the stomach. 

It therefore created considerable attention, when Kocher 
at the German surgical congress, 1912, recommended Gluzin- 
ski’s reaction as a means of making the differential diagnosis 
between ulcer and cancer, thus bringing to the fore a half 
forgotten method described for the first time some ten years 
ago. 
Gluzinski? proceeds from the supposition, which is now 
going to be accepted as a fact, that a great number of cases of 
cancer of the stomach develop upon the basis of an ulcer. 

His working hypothesis is as follows: 

An ulcer situated in the pyloric portion being the cause of 
retention is, as a rule, accompanied by hyperacidity of the con- 
tents, while a cancer is attended by a mucous (or atrophic) 
catarrh which causes a disappearance of the free hydrochloric 
acid. 

During the transformation of an ulcer into a cancer there 
will yet be found free hydrochloric acid up to a certain stage 
of the disease. But during the progress of the mucous 
catarrh there will occur a secretory insufficiency which may be 


* Read before the American Surgical Association, April, 1914. 


*W. J. Mayo: Operative Treatment of Cancer of the Stomach. 
Journal of the Amer. Med. Assoc., Bd. 61, No. 8. 


* Gluzinski: Ein Beitrag zur Fruhdiagnose des Magenkrebses, Mitt. 
aus. d. Grenzgeb. d. Med. u. Chir., Bd. x, 1902, p. 1. 
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demonstrated by giving two test-meals, one meal following 
immediately upon the other. 

Gluzinski examines the gastric contents (1) recovered 
from the fasting patient; (2) after administering a test break- 
fast consisting of the white of a boiled egg and 200 c.c. of 
water which is recovered after three-quarters of an hour; (3) 
after a test dinner consisting of a beefsteak and 250 c.c. of 
water which is recovered after three and three-quarters hours. 

The stomach is washed out before and after the first meal 
and the second meal is given immediately after the second 
washing. 

In ulcer both the breakfast as well as the dinner give dis- 
tinct reaction of free HCl. 

In beginning cancer the first meal also will give distinct 
reaction of free HCl, while the second one will show only a 
slight trace, or free HCl will be altogether absent. 

He diagnosed a beginning cancer in 3 cases, the diagnosis 
being verified at subsequent operation. 

This method is being utilized by Kocher who has some- 
what modified it and enlarged upon its applicability. 

By determining the percentage of free HCl in the two 
meals he has found that the free acid is present in larger . 
quantities after the second meal in ulcer, while in cancer this 
meal (the test dinner) shows the lowest percentage of hydro- 
chloric acid.* 

The preéminence of this method is that the diagnosis of 
ulcer or cancer is not based on the absolute value of free HCI 
in the gastric contents, but on the increase or decrease in the 
amount of free acid in the recovered meals. 

But, moreover, he believes that the method may be used 
also in the absence of free hydrochloric acid in which case the 
total acidity shows the same proportions, always supposing that 
there is no lactic acid present. 

In 30 cases of ulcer tested according to this modified 


* The cases tested in this way at the Clinic Berne are described by 
Fonio: Ueber die Resultate der Untersuchungs methode nach Gluzinski. 
u. s. w. Deutsche Zeitschr. f. Chir., Bd. 116. 
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Gluzinski method, the diagnosis was verified at operation in 
27 cases, in 2 cases the result was uncertain and in I case 
there was found carcinomatous degeneration of an ulcer, 
although the test indicated the presence of a simple ulcer. 
(Borghis or Petit.) 

The results obtained by Kocher are to some extent being 
contested by Dr. Rusca,t Berne, while Kleinschmidt and 
Hohlbaum,® both of Leipzig, speak very approvingly of the 
value of the test. 

Before describing our own experiences I must state that 
both Gluzinski himself as well as Kocher and those who 
later have adopted the method most emphatically take reserva- 
tions against the belief that they are accepting the results of 
this chemical reaction as decisive for the diagnosis. It is 
nothing but a symptom which is to be judged in conjunction 
with the other symptoms and with the history of the case. 

As to the theoretic foundation for the method this seems 
to be pretty well laid. 

My first assistant, Dr. Backer-Grondahl,? has made some 
examinations upon an otherwise healthy person with a gastric 
fistula established because of a cicatricial stricture of the 
cesophagus. 

Grondahl administered Gluzinski’s test-meals through the 
fistula and the results of his examinations are in accordance 
with those already known from the experiments of Pavlow 
upon animals and from the experiments by Hornberg upon the 
case of a patient with gastric fistula. 

There occurs reflexly an increased production of gastric 
juice when the gastric mucous membrane receives an increased 
food irritation. 


*F. Rusca: Beitrag zur Magendiagnostic, etc. Correspondenz-Blatt 
f. Schweizer Aerzte, 1913, No. 46, p. 1408. 

* Kleinschmidt: Uberblick uber das Magenmaterial der Leipziger chir. 
Universitat klinik. 

*Hohlbaum: Ergebnisse der Salomonschen und der Gluzinskischen 
Probe, etc. Centralblatt f, chir., 1913, No. 35. 

*N. Backer-Grondahl: Forelobige resultater med. Gluzinski’s under- 
sokelsesmethode, etc. Nordisk Tidsskr. f. Terapi, xi, Aarg 11 H, 1913. 
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It has been shown that not only is the amount of gastric 
juice increased but also is the concentration of the hydro- 
chloric acid greater as the irritation increases. 

At the surgical clinic of Christiania University we have 
employed the Gluzinski method since October, 1912, in the 
examination of 86 cases, to wit: 25 cases of gastric ulcer, 9 
cases of duodenal ulcer, 21 cases of cancer of the stomach, 15 
cases of gastro-enteroptosis, 11 cases of chronic appendicitis 
and 5 cases of gall-stones. 

The diagnosis is in all of the cases controlled by operation, 
some of the ptosis cases only by rontgenogram. 

Of our cancer cases two only had free hydrochloric acid 
and in both the test agreed with the results as obtained by 
Gluzinski, to wit: a decreasing amount of free hydrochloric 
acid in the test dinner (Fig. 1). 

In those cases of cancer of the stomach where free hydro- 
chloric acid was absent we have found no regular decrease of 
the total acidity; we are so far unable to support the statement 
made by Fonio, that the method may be used in such cases. 

In fact, the total acidity was increasing in the second test- 
meal in about 50 per cent. of the cases. 

During our further examinations we soon arrived at the 
conclusion, however, that the percentage of free HCl may 
decrease in the second meal also in diseased conditions of the 
gastro-intestinal canal other than cancer of the stomach. 

We found the free hydrochloric acid values to be dimin- 
ishing in the test dinner in cases of gastro-enteroptosis. 

But not in all of them—the phenomenon was not dependent 
upon the anatomical position of the gastro-intestinal canal in 
itselfi—we found it in cases where chronic obstruction ap- 
peared simultaneously with gastro-enteroptosis (Fig. 2). Cases 
of gastro-enteroptosis without obstruction are shown on 
Fig. 3. 

In the first of those cases we made resection of the pylorus 
because we imagined that we felt a hard little knot in the_ 
wall of the stomach. But microscopical examination of the 
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Diagrams of acid-values in the gastric contents. I, recovered from the fasting patient; 
II, recovered after the test breakfast; III, recovered after the test dinner. Black: free 
hydrochloric acid; white: total acidity. 
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resected piece did not show any traces of cancerous degen- 
eration. 

Gluzinski’s test is a test of function, which demonstrates 
the failing ability of the mucous membrane to secrete hydro- 
chloric acid. 

But this failing ability may be found also in other condi- 
tions than those prevailing during the development of a cancer. 
Further experience will show which are those conditions, 

It only confirms the statement made by Dr. W. Mayo that 
the “ early diagnosis of cancer does not depend on any sign or 
symptom due to the cancer itself.” 

By examining 25 cases of gastric ulcer we found that all 
of them but one ® reacted in the manner described by Gluzinski 
and Kocher as being characteristic of ulcers of the stomach, to 
wit: with a decided increase in the percentage of the hydro- 
chloric acid and of the total acidity. 

After ingestion of the beefsteak rather high values of hy- 
drochloric acid are obtained, and this is possibly most pro- 
nounced in those cases in which the dyspeptic symptoms are 
most severe (see Fig. 4). 

So strongly pronounced and so apparent has this phenom- 
enon been in our cases that it possibly may be used as a differ- 
ential symptom in the diagnosis between ulcer and other 
diseased conditions of the gastro-intestinal tract attended by 
dyspepsia. 

Thus in two cases referred to us from the medical ward 
with the diagnosis of callous ulcer—in one of them this was 
even the Rontgen diagnosis—we found hypo-acidity with very 
little increase after the test dinner. 

In none of them was ulcer found at the operation. A few 
adhesions between the duodenum and the gall-bladder were 
separated and both patients have later informed us that they 


* Male aged forty-four years. The hydrochloric acid percentage after 
the beef-meal decreased a little, while the total acidity increased. The 
difference was, however, slight and at the operation it could not be decided 
whether a cancer positively was developing or not, as the stomach was ° 
imbedded in a mass of firm perigastric adhesions. 
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have got rid of their previous very severe symptoms after the 
operation. 

On Fig. 5, I have given a graphic diagram of the acid 
values found in some cases of gall-stones examined according 
to Gluzinski’s test. 

By comparing the columns with those belonging to ulcer 
cases (Fig. 4) the difference will seem striking. 

In our 9 examined cases of duodenal ulcer the hydrochloric 
acid values were not as high as in gastric ulcer and the increase 
in the percentage of free acid in the second meal was moderate 
in 7 cases, while it was relatively great in two cases. 

But the difference in this respect between gastric and duo- 
denal ulcer is not great enough to be made use of as a means 
of differential diagnosis. 

We have tried to differentiate between various forms of 
appendicular dyspepsia, but have as yet obtained no definite 
results. 

In our opinion Gluzinski’s method is better than any other 
for testing the secretorial function of the stomach. 

Thus, in cases where free hydrochloric acid apparently 
is absent and not to be found after an Ewald’s test breakfast, 
the second meal in some cases will produce a gastric juice con- 
taining hydrochloric acid. 

As a whole, we have found Gluzinski’s test reliable. It 
ought to be used as a help to make the differential diagnosis 
in doubtful cases of gastric ulcer. 
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A METHOD OF SUBTOTAL GASTRECTOMY.* 


BY FRANCIS T. STEWART, M.D., 


OF PHILADELPHIA, 
Professor of Clinical Surgery in Jefferson Medical College. 


I am emboldened to bring the operation described in this 
paper to the attention of the Association because of the 
difficulties that are sometimes experienced, after partial 
removal of the stomach, in joining the first segment of the 
jejunum with the posterior wall of the gastric stump, and 
because of the obvious disadvantages of the simpler but more 
dangerous anterior, antecolic, long-loop gastro-enterostomy. 
Billroth’s first method (end-to-end anastomosis between the 
stomach and the duodenum) and Kocher’s implantation of the 
open end of the duodenum into the posterior wall of the 
stomach are, I imagine, rarely considered at the present time, 
owing to the great tension exerted on the anastomotic sutures, 
especially if one removes as much stomach as is demanded in 
the modern operation for carcinoma of the pylorus. 

The method of subtotal gastrectomy that I desire to sub- 
mit for criticism consists in removing the diseased segment 
of stomach from left to right, after performing an end-to-side 
anastomosis between the lower portion of the incision, which 
amputates the stomach and the upper part of the jejunum, the 
operation being so conducted that the suturing necessary to 
unite the stomach to the intestine is completed before either 
viscus is opened. 

The gastric artery is doubly ligated at the upper end of the 
proposed line of section of the stomach, and divided between 
the ligatures. The gastrohepatic omentum is tied in sections 
and severed. The left gastro-epiploic artery is ligated about 
one-half inch on each side of the lower end of the proposed 
line of section of the stomach, and the segment of artery be- 
tween the ligatures excised. The gastrocolic omentum is tied 


* Read before the American Surgical Association, April 9, 1914. 
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and cut, from a point about two inches to the cardiac side of 
the selected line of gastric amputation to the duodenum. The 
transverse mesocolon is drawn taut, without pulling the colon 
from the abdominal cavity, and a hole torn in this membrane, 
from the upper side, within the arc of the midcolic artery. 
The upper end of the jejunum immediately bulges into this 
opening and is drawn into the lesser peritoneal cavity. A 
suture is passed through the greater curvature of the stomach, 
midway between the ligatures on the left gastro-epiploic artery, 
and through the antimesenteric border of the jejunum, at a 
point about five or six inches below the origin of the jejunum, 
the distance varying according to the degree of dilatation of the 
stomach. By pulling upward on this suture the posterior wall 
of the stomach and the upper segment of the jejunum are 
brought in contact. A suture uniting the posterior wall of the 
stomach to the intestine is inserted about three inches above the 
original suture, and a third suture is passed through the poste- 
rior wall of the stomach alone, an inch or more above the 
second suture (Fig. 1), both of these sutures being on the line 
through which the stomach is to be amputated. Two sutures 
are now placed in the anterior wall of the stomach, at points 
corresponding to the upper sutures in the posterior wall (Fig. 
2). The point at which each anterior suture is to be inserted 
may be determined easily by grasping the stomach with the 
left hand in such a way that the index finger presses the point 
of insertion on the posterior wall up against the correspond- 
ing point on the anterior wall, which point is marked by the 
thumb. Suture A is now drawn upward and to the right 
(i.e., toward the patient’s right shoulder), sutures B and D 
downward and to the left (i.e., toward the patient’s left hip) 
and tied together, sutures C and E likewise downward and to 
the left and tied together (Figs. 3 and 4). The upper segment 
of the jejunum is thus surrounded by the stomach, the ante- 
rior wall of which lies against the right side of the bowel, the 
posterior wall against the left side of the bowel. Between 
sutures B, D and sutures C, E the anterior and the posterior 
walls of the stomach are in contact, which contact is made 
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permanent by the introduction of a seroserous suture of cellu- 
loid thread, which suture is continued from B, D to A, uniting 
the anterior wall of the stomach to the bowel, and from A 
back to B, D, uniting the posterior wall of the stomach to the 
bowel (Fig. 4). This seroserous suture is overlaid by a 
through-and-through catgut suture, and sutures B and D cut 
off short. The greater curvature of the stomach is grasped 
with forceps about one-half inch from A (Fig. 5), and the 
lesser peritoneal cavity filled with gauze. The portion of the 
anti-mesenteric border of the intestine exposed between the 
rows of sutures is excised, and an incision made in the stomach 
close to the suture line, beginning at G, passing between A and 
F, and ending at H (Fig. 5). After ligating any vessels which 
have not been caught by the sutures, thread A is cut and the 
stomach allowed to straighten itself (Fig. 6). A clamp is 
placed across the stomach to the pyloric side of the line of 
section, and the amputation completed after approximating 
the anterior and the posterior walls of the stomach, between J 
and K (Fig. 6), by several through-and-through sutures of 
catgut, which sutures are buried by an inversion seroserous 
suture of celluloid thread. It is well, but not essential, to in- 
sert the uppermost inversion suture before completing the 
amputation of the stomach, since by pulling on this suture the 
raw edges, which are already inverted at the lower end (J, 
Fig. 6), recede between the serous coats, which can then be 
rapidly sutured (Fig. 7). The pyloric segment of the stomach 
is drawn from the abdominal cavity and turned over on the 
patient’s right hypochondrium, the superior pyloric and the 
gastroduodenal arteries secured above and behind the pylorus, 
the duodenum severed between ligatures, and the duodenal 
stump inverted. The edges of the rent in the transverse meso- 
colon may be attached to the jejunum or, if there is much 
gastrectasia, to the stomach. 

The operation just described may be performed in any 
case of gastrectomy in which posterior gastro-enterostomy is 
applicable, and perhaps in some in which, owing to the small - 
size of the gastric stump, posterior gastro-enterostomy would 
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be injudicious. With equal practice in the two operations the 
newer one should be less difficult and more rapid; there is less 
cutting to be done, consequently less suturing; the lower part 
of the incision for amputating the stomach serves at the same 
time for the anastomotic opening. In the newer method the 
anastomotic opening is at the lowest part of the stomach, and 
_all of the anastomotic sutures and a portion of the sutures 
which close the stomach above the anastomosis, are in place 
before either the stomach or the intestine is opened. When 
the incisions are made the cut edges are in view, unrestrained 
by clamps, so that hzemostasis may be made absolute. Gastro- 
enterostomy with clamps is often followed by bleeding, and 
sometimes by a hemorrhage which necessitates reopening of the 
abdomen. I suspect also that the bruising exerted by clamps 
may be partly responsible for some of the cases of non-union 
of the sutured surfaces after gastrectomy for carcinoma, and 
perhaps also for some of the ulcers which occur at or near the 
line of anastomosis after gastro-enterostomy for peptic ulcer. 
Aside from these disadvantages which attend the use of 
clamps, they are always in the way, and occasionally, during 
gastrectomy, the one placed on the cardiac end of the stomach 
slips, especially when it is turned to facilitate suturing. If the 
stomach is well cleansed by gastric lavage previous to opera- 
tion, if the patient is not allowed to retch during operation, 
and if the guide sutures are kept taut, and the site of anasto- 
mosis is well elevated above the incision in the abdominal wall, 
there is no danger of leakage from either the stomach or the 
intestine in the method I have just described. With this 
method there is less tension on the anastomotic sutures and 
less tendency to kinking than when the jejunum is anastomosed 
to the posterior wall of the stomach at a point which must, of 
necessity, be farther to the patient’s left. In posterior gastro- 
enterostomy after partial gastrectomy there may be, from a 
theoretic stand-point, some danger that the gastric incision for 
anastomosis, which is usually parallel or nearly parallel with 
the sutured edges of the stomach at the line of amputation, may 
interfere with the blood supply to these sutured edges. 
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THE FUNCTION OF THE GASTRO-ENTEROSTOMY 
OPENING IN CASES OF PERMEABLE PYLORUS.* 


BY HENRI HARTMANN, M.D., 
OF PARIS, 


Professor of Clinical Surgery in the University of Paris. 


Wuat becomes of the gastrojejunal mouth and how does 
it work in case of a permeable pylorus? Such are the two 
points to which I wish to draw attention. 

I. Does the gastro-intestinal mouth obliterate anatomically 
in case of patulous pylorus? Kelling,’ in Germany, sug- 
gested that in cases where the pylorus is free, the gastro-intes- 
tinal opening might be subject to anatomical obliteration in 
consequence of the fact that the chyme passes through the 
pylorus and does not pass through the artificial opening. His 
opinion has been accepted in France by Tuffier,* Reynier,’ 
Jaboulay,* Mathieu,’ Ricard,® and is almost general. 

Personally, I disagree with this opinion, being unwilling to 
admit that the anastomosis thoroughly lined by a mucous 
membrane and free from any scar tissue should become oblit- 
erated merely because of its non-use. This would be against 
all the rules of general pathology. 

When we refer to the cases of anatomical obliteration of 
the gastro-intestinal anastomosis, we see that these oblitera- 
tions are in no way connected with the permeability of the 
pylorus. 

In 45 cases of anatomical obliteration of the gastro-intes- 
tinal mouth, which we gathered in literature, we only found 4 
cases of permeable pylorus. In 7 cases the cause of oblitera- 
tion has been undoubtedly the secondary development and the 
cicatrizing of a peptic ulcer of the gastrojejunal mouth (Kauff- 
mann,’ Kronlein,® Navarro,® Gosset,® Leriche,® Oviatt!’ ). In 
the 34 other cases the mechanism of the obliteration appears 
less distinctly. We observe, however, that in 23 cases buttons 
were used (Berard *! 1 case, Czerny 1? 4, Ettlinger 1° 1, Feld-. 
mann 1, Ferrari 2, Jaboulay* 1, Kehr 1, Leriche ™ 1, 


* Read before the American Surgical Association, April 10, 1914. 
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W. Mayo 4, Moynihan 2, Schloffer 7° 5), that in 4 cases 
sutures were used (Eiselsberg, 7! Hartmann, Ricard, Tuffier), 
and that in 3 cases Y-shaped gastro-enterostomy was per- 
formed (Fedoroff,?* Monprofit, Roux). In the last 4 cases 
technical details are lacking. 

Briefly then: 

(1) The obliteration of the gastro-intestinal mouth is in 
no way connected with the more or less permeability of the 
pylorus. 

(2) Undoubtedly the obliteration results sometimes from 
the cicatrization of a peptic ulcer having developed itself in 
the mouth. 

(3) The technic used has a direct bearing on the result. 
Obliteration of the anastomosis is exceptional in cases not 
operated with button or by the Y-method. On the other hand, 
the integrity of the anastomosis has been anatomically ascer- 
tained in cases of pylorus functionless, by Henck,** after 3 
months, by Scheuen?* after 28 months, by Busch ?® after 6 
years, by myself after 5 years. 

II. Are the gastro-iniestinal anastomoses functionally use- 
less in cases of permeable pylorus? In 1908, after summar- 
izing the experiments made by Blake and Cannon, Leggett and 
Maury, Kelling, Delbet, Tuffier, adding to these experiments 
some radioscopic examinations on men, two observations of 
duodenal fistula by Berg, in which all the gastric contents 
passed through the fistula notwithstanding a gastro-enter- 
ostomy, Guibe *° concludes: “ All the experiments on animals 
and observations on men seem to agree sufficiently to prove 
that as long as the pylorus remains permeable, the stomach has 
an almost invincible tendency to drive out its content through 
this orifice without being inclined to utilize the artificial mouth. 
Nothing whatever passes through the new opening; on the 
contrary, everything passes through the pylorus.” 

This opinion, clearly expressed, may be considered as gen- 
erally accepted, even up to this day. 

However, when we read the reports of the radiologists, 
we see that the facts do not agree absolutely with these con- 
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clusions. Legueu*” observes that in a case of permeable 
pylorus all the gastric contents pass through the mouth. Berard 
and Delbet?* have shown us that the gastric contents pass 
as well through the mouth and through the pylorus. Pess,”® 
after having studied 40 gastro-enterostomies by the X-rays, 
comes to the conclusion that the stomach (its pylorus being 
permeable or not before the operation) empties itself contin- 
ually by the mouth and by the pylorus. Gray,®° in a case of 
ulcer without stenosis, finds that the gastric contents pass 
specially through the mouth. Petrév *! examines 9 cases of 
gastro-enterostomy for gastric lesion with integrity of the 
pylorus; 4 times all the gastric contents passed through the 
mouth, twice through the pylorus, 3 times through the pylorus 
and through the anastomosis. In 4 cases of normal pylorus, 
Hartel *? finds that the evacuation takes place as well through 
the pylorus as through the mouth (1 case 2 years, and one 7 
years after operation). Hesse ** finds in 9 patients that the 
gastric contents pass through the mouth and through the 
pylorus. 

These quotations prove sufficiently that the opinion of 
those who affirm the functional uselessness of the gastro-enter- 
ostomy in cases of permeable pylorus, is not as exact as they 
suppose, and that it is necessary to modify their too absolute 
affirmation. 

To elucidate the question, I have made two kinds of re- 
searches : 

1. Experiments on dogs. 

2. Radiological examinations of patients. 


EXPERIMENTS ON DOGS (IN COLLABORATION WITH MY PUPIL, M. METIvVET). 


Dog 1.—Gastro-enterostomy joining the terminal portion of small 
intestine and pyloric antrum. Section of the intestine above the anas- 
tomosis suturing its proximal end to the skin, closing its distal end. 

The dog lived 13 days without expelling any feces through the 
rectum. We supposed that the anastomosis had not acted. At the post- 
mortem, we found a stomach containing intestinal fluid, the efferent 
portion of the intestine being empty, and numerous adhesions at the point 
of the anastomosis. The fluid introduced into the stomach passed with 
much difficulty through the mouth. 

Dog 2.—Gastro-enterostomy between the initial portion of small 
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intestine and the fundus of the stomach. Thirty-seven days later, the 
dog is vomiting intestinal liquid and shows all the symptoms of intestinal 
obstruction. Next day we gave it 300 gr. of milk and half an hour later 
we killed it. At the post-mortem the stomach contained a yellowish 
fluid of fecal odor with clots of milk. This did not pass either into the 
duodenum, nor into the jejunum. The mouth was anatomically in good 
condition but obliterated by a bone which was impacted in its aperture 
and obstructed, on the other hand, the intestine. The intestine was dis- 
tended by the liquid reaching the point of anastomosis and was contracted 
just behind the anastomosis. 

Dog 3.—Gastro-enterostomy between the initial portion of the je- 
junum and pyloric antrum. Forty-four days after the operation the 
intestine is cut just above the anastomosis. The end in connection with 
the anastomosis is closed and the duodenal end is fixed to the skin, 

The next day a meal composed of milk and hashed meat is given to 
the dog, which it eats with good appetite. After 7 or 8 minutes some bile 
is coming out of the duodenojejunal opening and 15 minutes afterwards 
a few small curds of milk mixed with the bile. Half an hour after the 
meal the dog is killed. In the duodenum some bile and a few curds ot 
milk are found representing what has passed through the pylorus. In 
the jejunum, at a distance of about 65 to 70 cm, one perceives a quantity 
of clots of milk and some particles of meat, showing what has passed 
through the gastro-intestinal mouth, which is normal, the pylorus likewise. 

Dog 4.—Gastro-enterostomy between the initial portion of the je- 
junum and the pyloric antrum. Forty-six days after the operation, the 
intestine was cut above the anastomosis, exactly as in the former cases, 
the end attached to the stomach was closed, and the duodenum fixed to 
the skin. 

After 3 days, 400 gr. of milk were given, 10 minutes later, a small 
quantity of milk was flowing through the duodenal fistula. The animal 
was killed 20 minutes later. In the duodenum we found some curds of 
milk which had passed through the pylorus. In the jejunum, for a distance 
of more than 1 metre, the intestine was full of curds of milk. Artificial 
opening and pylorus both normal. 

Dog 5.—Gastro-enterostomy between the jejunum and fundus of the 
stomach. After a month, section of the intestine above the anastomosis, 
closing the gastric end and fixing the duodenal end to the skin. 

The next day 400 gr. of milk and hashed meat is given to the dog. 
After two minutes and a half, milk begins to flow abundantly through the 
duodenal opening, mixed with a few particles of meat. Ten minutes 
later about 150 gr. of milk are flowing. The animal is killed 10 minutes 
after the meal. We find in the duodenum a great quantity of milk and 
particles of meat which passed through the pylorus. In the jejunum at 
about a distance of 10 to 20 cm. we see some clots of milk and some 
particles of meat, representing all that had passed through the anas- 
tomosis. Artificial opening and pylorus both normal. 

Dog 6.—Gastro-enterostomy between the initial portion of the je- 
junum and the fundus of the stomach. Thirty days after the operation, 
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after having removed an adhesion, which united the anterior part of 
the stomach with a point of the efferent part of the jejunum, situated 
9 cm. below the anastomosis, we cut the intestine across above the anas- 
tomosis, closing the gastric end and suturing the duodenal end to the skin. 

The next day a meal of milk and hashed meat was given to the dog. 
Seven minutes later, the milk and some particles of meat were passing 
through the duodenal aperture. The dog was killed half an hour after 
the meal. The duodenum contained some curds of milk and some particles 
of meat; the jejunum contained milk and meat in its first centimeter. 
Gastro-anastomosis and pylorus both normal. 

Dog 7.—Gastro-enterostomy between the initial portion of the je- 
junum and the pyloric antrum, Two hundred and twenty-three days after 
the operation, second operation (June 22, 1912). Section of the jejunum 
above the anastomosis, closing the gastric end and suturing the duodenal 
end of the skin. 20 cm. below the anastomosis, the jejunum is cut through 
a second time, closing the distal end and fixing the proximal to the skin. 

The next day, 100 gr. of milk is given to the dog; I minute later 
liquid begins to flow through the jejunal fistula (corresponding to the 
anastomosis) ; 2 minutes and a half later a large amount of bile is flowing 
through the duodenal fistula. These liquids are collected and preserved. 
About a quarter of an hour later, the liquid coming from the jejunal 
fistula is no longer clear, a fresh sample is put aside. These different 
liquids are analyzed by W. Fabre. During the first quarter of an 
hour, bile flowed through the duodenal fistula and acid liquid through 
the jejunal fistula, After a second quarter of an hour, bile was coming 
through the duodenal fistula, the jejunal fistula giving a liquid containing 
ozazone (specific of lactose) which W. Fabre could not find in the bile 
coming through the duodenal fistula. Next day half a pint of milk is 
given to the dog. It is killed an hour later. The stomach contains an 
almost clear liquid with some curds of milk; the duodenum is full of bile 
and some few curds of milk. The piece of jejunum connected with the 
gastric mouth is full of curds of milk. The mouth is normal, so is 
the pylorus. 


In none of these experiments did we find the mouth oblit- 
erated, nor thickened, even after having kept the dog alive 
during a long time, 223 days in one case. 

As for the functions of the mouth, we may leave aside the 
experiments 1 and 2. In the first, function was prevented by 
adhesions and angulation; in the second, the dog died the 
thirty-seventh day in consequence of an intestinal occlusion 
produced by a bone obstructing the mouth and the intestine 
just in front of it. 

In 2 cases, in which the mouth was made on the fundus, 
the gastric contents passed at the same time through the mouth 
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and through the pylorus, but the greatest quantity through the 
latter. 

In 3 cases, in which the anastomosis was made on the 
antrum, 44, 50 and 223 days after the operation, the gastric 
contents (milk and meat) passed through the artificial mouth 
almost entirely. 

These experiments show that the evacuation is done prin- 
cipally through the anastomosis if it is situated on the pyloric 
antrum, through the pylorus if it is situated on the fundus of 
the stomach. 

If previous experimentators saw the gastric contents pass- 
ing almost altogether through the pylorus, it was probably 
because of their having made the anastomosis on the fundus 
of the stomach. It is the fundus which presents when opening 
the abdomen of a dog, and it is this part of the stomach which 
is brought out. Therefore, it is the natural portion used for 
anastomosis. The pyloric antrum, on the contrary, is situated 
deep under the liver and it is necessary to pull it out to bring 
it to light. It is, therefore, only when one has the fixed inten- 
tion of making the anastomosis on this part that one is at all 
likely to do so. 

Most probably Kelling, Delbet and Tuffier operated on the 
cardiac part of the stomach. As for Tuffier,** we are quite 
sure of it. He says: “I remind you how easy it is to observe 
on a dog, making use of X-rays, that everything passes through 
the pylorus, because we know, when operating on a dog, that 
the new pylorus can only be placed at a distance of 25 cm. 
from the normal pylorus and not less.” 

In the experiments on cats of Cannon and Blake, 8 times 
gastric contents was forced out naturally by peristaltic waves 
through the pylorus; only 2 exceptions were observed, food 
leaving by both exits; in one of these two cases the stoma was 
in the posterior wall of the antrum close to the pylorus, in the 
other about half-way between the two ends of the stomach. 

Calabrene, who paid attention to place the mouth near 
the pylorus, notes that the contents of the stomach pass through 
the anastomosis. 
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These different modes of evacuation of the gastric contents, 
according to the position of the artificial opening, find their 
explanation in the differences of the muscular contractions in 
the different zones of the stomach. In order that the gastric 
contents may pass from the stomach into the intestine, the pres- 
sure to which it is subjected must be greater than that of the 
intestinal contents. 

Experiments show us that the pressure, which is very 
weak in the fundus, gets stronger in the antrum and that even 
in the latter it is subjected to considerable variations, getting 
considerably stronger at the very moment of the gastric con- 
tractions. Von Pfungen, in 1887, measured intragastric pres- 
sure on a boy with a gastric fistula. The pressure in the fundus 
varied only from 5 to 10 mm.; in the region of the pylorus, 
the pressure was greatly increased and varied from 40 to 80 
mm. mercury, in connection with its peristaltic contractions. 

Hofmeister and Schutz had observed likewise a very great 
difference in the form of contractions of the two parts of the 
stomach, in their experiments on dogs. Moritz has seen, in 
his observations on men, that as far as the left part of the 
stomach was concerned, he observed only very rare and slight 
variations of pressure, from 2 to 6 cm. of water, meanwhile, 
he found that in the pyloric region the energic contractions of 
the gastric muscle were very frequent, and capable of making 
the water rise up to 50 cm. 

All the investigations agree to make us consider, with 
Gray and others, that the stomach consists of two parts, the 
cardiac part acting as a reservoir and the pyloric part as a 
motor. 

One understands, therefore, that the juxtapyloric anasto- 
mosis works actively even when the pylorus is normal, and 
that the anastomosis on the cardiac part is functionless in cases 
of a permeable pylorus. 

Radiological Examinations (in collaboration with Dr. 
Maingot, radiographer of the Loumec Hospital and Wolfram, 
junior demonstrator in anatomy ).—The radiological examina- 
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tions on man have confirmed the results of the experiments 
on dogs. Our anastomoses have almost always been placed 
on the lowest part of the pyloric antrum. In consequence, we 
observed that the evacuation of the gastric contents takes 
place partly through the anastomosis, partly through the 
pylorus. 

To be quite certain of the exact point of passage of the 
bismuth, the examination of a skiagram is insufficient. In 
cases where the bismuth has passed through the pylorus, it 
happens that the skiagram shows a loop leaving the greater 
curvature and giving the illusion of a passage through a gastro- 
intestinal anastomosis, whereas this appearance is due to the 
fact that the initial portion of the duodenum is overshadowed 
by the stomach, the jejunal shadow only separating from that 
of the stomach below the greater curvature. It is indispen- 
sable to make a skiascopic examination. One then sees the 
bismuth pouring into the stomach and passing through the 
anastomosis before reaching the pylorus. In this way it is 
impossible to mistake the evacuation through the anastomosis 
for an evacuation through the pylorus. 

The evacuation through the anastomosis does not always 
take place in the same way: On 19 of our patients without a 
sign of gastric stasis before the operation and no sign of pyloric 
stenosis during the operation, we observed after intervals 
varying from 1 to II years: 

Once, everything passed through the pylorus; 11 times 
everything passed through the anastomosis; 7 times the bis- 
muth passed both through the anastomosis and the pylorus. 

Sometimes, the passage was almost immediate; in other 
cases the passage took place by instalments, succeeding each 
other at short or long intervals; in some cases the evacuation 
began with a gush and continued by repeated instalments. 

The results of radioscopic examinations are therefore in 
accordance with the results of the experiments and show that, 
in opposition to the general opinion, the gastro-intestinal 
anastomosis may work even in cases where the pylorus is 
patulous. 
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We have found these results interesting enough to draw 
your attention to them even if they have not considerable prac- 
tical importance and if they do not prevent many surgeons 
from continuing to exclude in many cases the pylorus. 
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CHRONIC PANCREATITIS.* 


BY JOHN B. DEAVER, M.D., 


Surgeon-in-chief to the German Hospital, 
AND 


DAMON B. PFEIFFER, M.D., 
OF PHILADELPHIA, PA. 


As a direct object of surgical attack the pancreas remains 
to-day the most unpromising of all essential organs. Complete 
removal is homicidal, partial excision is difficult and but rarely 
indicated by the character of its diseases, and direct drainage 
can be accomplished only in very imperfect fashion at best. In 
the past few years much has been added to our knowledge of 
pancreatic disease, its frequency and its pathogenesis. As 
surgeons we should derive some therapeutic gain. It is in the 
hope of clarifying our position in respect to chronic pancrea- 
titis that we offer these brief observations, 

Our difficulties in dealing with chronic pancreatitis are 
greatly increased by the fact that we possess no definite syn- 
drome of signs, symptoms or laboratory tests by which an early 
clinical diagnosis can be made and the situation is further com- 
plicated by the existence of the disease in two chief forms, one 
of which involves particularly the interlobular septa and the 
parenchyma of external secretion, while the other attacks chiefly 
the islands of Langerhans and only in lesser degree the secre- 
tory tubules and interlobular structures. In the interlobular 
form of the disease digestive symptoms predominate. In dis- 
ease of the islands of Langerhans, as is well known since the 
researches of Opie, disturbance of carbohydrate metabolism 
results, manifesting itself in the more pronounced cases as 
diabetes. Both these processes when clinically recognizable 
and demonstrable are characterized pathologically by parenchy- 
matous degenerations of advanced degree and the deposit of 
fibrous tissue and fat in the gland. 


* Read before the American Surgical Association, April 9, 1914. 
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When this state of affairs is present it is useless to expect 
cure in the sense that the damage done may be repaired or even 
compensated for in any marked degree. It is quite comparable 
to chronic nephritis of the type characterized by deterioration 
and degeneration of the renal cells with interstitial fibrosis. 
Partial or complete arrest of the process may at times be 
effected by removal of the cause of the disease or by careful 
palliative treatment along empirical lines. But for practical 
purposes we may consider such cases as having acquired a 
chronic condition that will necessitate at best a degree of in- 
validism and in general will sooner or later, directly or indi- 
rectly, be responsible for the death of the individual so af- 
fected. We have on a number of occasions had the opportunity 
of reopening the abdomen in a case the subject of chronic 
indurative pancreatitis and in no instance have we witnessed 
a return to a normal condition. We have also operated upon 
a number of cases of diabetes in which there was good reason 
to believe that the process was inaugurated by inflammation 
of the biliary passages. In no case of well established diabetes 
did a cure of that condition result, so far as we are able to 
determine. On the other hand, transient glycosuria, present 
during exacerbations of biliary and pancreatic disease, we 
have seen entirely relieved by appropriate operative treatment 
of the underlying condition. These experiences clearly point 
the lesson that treatment of the chronic form of pancreatic 
disease must be directed at the early stages if it is to be effect- 
ive. We must prognosticate the probable course of early 
lesions and act with promptness in order to prevent their 
development. 

Owing to the inaccessibility of the pancreas and the diffi- 
culties of observation, the slow transitional gradations from 
early lesions to late effects have never been followed in the 
individual, nor has a complete series of changes been compiled 
by the pathologist because of scantiness of early material, and 
the difficulty of study of finer parenchymatous changes, owing 
to the self digestion of the organ which begins probably in the: 
agonal stage and rapidly proceeds in the first few hours after 
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death. We must, therefore, have recourse to deduction based 
upon operative findings, clinical experiences and, only to a 
lesser degree, upon the late findings of the mortuary. 

Several facts have been established. First, a very con- 
siderable proportion of pancreatic inflammation is associated 
with, and in all human probability secondary to inflammatory 
lesions of the alimentary tract and its derivatives. The biliary 
tract and the duodenum head the list by reason of their con- 
tiguity. There is reason to believe that the stomach, the ap- 
pendix and possibly the colon and remainder of the intestine 
may at times be primarily responsible. 

The second fact of importance and one which has been 
repeatedly verified is the common involvement of the head of 
the pancreas and the relative immunity of the body and tail 
of the organ in inflammations transmitted to it from an in- 
flamed biliary tract or duodenum. As we have pointed out 
previously, this behavior does not square with the current 
conception of the pathogenesis of pancreatitis, namely, that it 
is in the majority of cases a duct borne infection. It is diffi- 
cult to conceive of an infection of the ducts which could 
so generally select but one portion of the duct distribution as 
its seat, to the exclusion of the other areas communicating just 
as freely with the terminal ducts of discharge. Would we 
not rather believe on anatomical grounds that the head of the 
pancreas would show the lesser lesions, since in a considerable 
proportion of cases it possesses an additional functionating path 
of discharge of its secretion through the duct of Santorini, 
which can in no way be affected by what has been aptly termed 
the ‘“ unfortunate association of terminal facilities” of the 
duct of Wirsung and the common bile duct ? 

A better explanation of the early pancreatic swellings and 
inflammations seen at operation exists in the close association 
of the lymphatics of the gall-bladder, the liver and the duo- 
denum with those of the head of the pancreas. In former 
communications we have described the lymphatics leading from 
the gall-bladder, the bile ducts and the duodenum in their rela- 
tion to the head of the pancreas where they anastomose inti- 
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mately with the lymph-vessels of that organ. We have observed 
clinically indications of the march of the infection most 
typically in cholecystitis where, in sequence, we have found 
the inflamed gall-bladder, enlargement of the cystic lymph- 
gland, infiltration of the gastrohepatic omentum, hyperplasia 
of the glands about the common duct, peripancreatic infiltra- 
tion and enlargement of the head of the pancreas. We have 
shown that the areas of pancreatic infection correspond 
with the lymphatic distribution and not with the duct distribu- 
tion. For this condition we have adopted the term pancreatic 
lymphangitis, proposed by Arnsperger, and have suggested that 
the condition probably is, in a percentage of cases at least, the 
forerunner of the alterations characteristic of chronic pan- 
creatitis. 

This condition occurs with cholecystitis with or without 
stones. It is, so far as we are aware, undiagnosable, except by 
direct inspection and palpation at operation. It cannot, there- 
fore, be regarded as an indication for operation except in the 
cases characterized by more persistent and severe exacerba- 
tions. 

Our knowledge of the existence of this condition must 
affect our ideas of treatment in two ways: First, in empha- 
sizing the necessity of prompt and radical treatment of ab- 
dominal diseases, particularly those of the gall-bladder, which 
do not yield readily to internal measures; second, in influ- 
encing our operative procedures in cases where this condition 
is present as a complication during operation. A recent instance 
of the disasters of delay in cholecystic disease is the following: 


The German Hospital, white, female, thirty years old. Pain in 
epigastrium and back. Since July, 1913, has had nine attacks 
of very sharp pain, beginning between shoulder-blades, radiating 
front to gall-bladder area, relieved by morphia. Each attack 
lasts about one week, followed by soreness in upper abdomen and 
jaundice. March 23, had a severe attack of this pain, with chills, 
fever, and collapse, and uncontrollable vomiting, followed by 
jaundice the following day. Pain and jaundice have persisted. 
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Bowels have been regular. Stools have not been clay colored. 
Micturition normal, but the urine is very dark. 

One child four months old. Menses just beginning. Appen- 
dicitis six years ago—not operated. Abdomen: palpable enlarge- 
ment in epigastric region, extending into gall-bladder region. 

Operation (April 1).—Findings: extensive fat necrosis and 
acute suppurative pancreatitis; pus confined to lesser peritoneal 
cavity. 

Blood Count.—Polynuclear neutrophiles, 87; lymphocytes, 7; 
leucocytic mononuclears, 9; hemoglobin, 70; red blood cells, 
4,180,000 ; white blood cells, 27,750. 

Test Breakfast—Free HCl, 41; total acidity, go. 

Cammidge “C” Reaction—Negative. Culture pus pancre- 
atic. Collection, no pus. 


Stool—Occult blood: Ft. positive to benz. ; negative to guaiac. 
Bile: vert ft. positive. 


The effect of our knowledge of the dissemination of in- 
fection by way of the lymphatics has been to diminish our 
faith in simple drainage of the gall-bladder or ducts as a cure- 
all for biliary and pancreatic infection. It is well known that 
there is a percentage of recurrences of biliary infection after 
drainage operations. This is more common in simple chole- 
cystitis than in calculous disease of the gall-bladder or ducts. 
In a considerable number of cases obstruction of the cystic, 
common or hepatic ducts seems to play no part. At least there 
is no evidence of obstruction in the shape of a demonstrable 
cause or in dilatation of the ducts by back pressure. In such 
cases, however, mucosal and interstitial infection of the wall 
of the gall-bladder may be present. If it is not dependent upon 
intermittent or constant obstruction for its foothold it is not 
likely that freer drainage will completely dislodge it and it is 
in these cases that our operative results have proved most unsat- 
isfactory from the stand-point of permanent cure. It is true 
that some cases are cured and the majority benefited temporarily 
by simple cholecystostomy, and reasoning along these lines it 
has been proposed to do cholecystoduodenostomy, -gastrostomy 
or -enterostomy in cases complicated by chronic pancreatitis, 
with the idea of providing permanent free drainage. Unfor- 
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tunately for the idea it has been found that such a fistulous 
opening does not remain permanent in the absence of an ob- 
struction to the natural course of the bile. There is but one 
course open, therefore, which is the removal of the gall-bladder, 
in which, as a rule, the lurking place of the infection is found. 
While for years we defended cholecystostomy and decried 
cholecystectomy except for the most evident indications, we 
have come to believe that the field for cholecystectomy should 
be widened and that all gall-bladders should be removed that 
show evidence of chronic infection independent of obstruction 
and particularly so if the pancreas is involved. We believe also 
that in calculous cholecystitis, which shows evidence of marked 
interstitial disease and disseminated lymphangitis the chances 
of permanent cure are enhanced by cholecystectomy. 

Naturally in each case good surgical judgment will weigh 
the increased immediate danger of an operation of greater 
magnitude against the question of permanence of results. In 
suitable cases with good technic we do not believe that the 
danger will be much, if at all, increased by cholecystectomy. 
Such has been Kehr’s experience. In this country cholecys- 
tectomy has had a distinctly higher mortality, which is due 
chiefly to the fact that it was reserved for more serious and 
complicated cases. Still, in the presence of great operative 
difficulties or when dealing with a poor surgical risk, we would 
not advocate cholecystectomy for these indications, since simple 
drainage cures many and it is our creed, frequently stated, that 
a living patient after two operations is better than a dead 
patient after one thorough operation. 

Another point of great importance is drainage of the 
common duct in connection with cholecystectomy. This is best 
done with the T-tube. It should never be omitted for the 
reason that it greatly diminishes immediate danger and renders 
recurrence less likely. We always run a risk of misinterpreting 
the basic lesion and we are not willing to discard the known 
benefits of drainage in so many cases. It is possible also by 
choledochotomy to pass a searcher into the ducts and down 
into the duodenum and thus dismiss the possibility of stone or 
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stricture. There is a group of obstructive cases in which the 
only cause that can be found is stenosis of the papilla of 
Vater. Whether this is due to a spasm of the sphincter of 
Oddi or to inflammatory changes in the tissues surrounding 
the orifice is not definitely known in all cases. Certainly many 
are inflammatory and particularly those cases of complete and 
lasting obstruction associated with jaundice cannot be inter- 
preted as sphincterismus. It seems not unlikely, however, that 
spasm of the sphincter does occur and is productive of symp- 
toms. Divulsion of the papilla by a large searcher or gall- 
stone scoop is curative in these cases. When the gall-bladder 
is removed we must realize that we are taking away the “ ten- 
sion bulb” of the biliary tract, the mechanism by which tran- 
sient back pressure is prevented from exerting its full effects 
upon the liver directly. It is of paramount importance, there- 
fore, to be sure that nothing exists in the nature of an obstruc- 
tion to the free discharge of bile into the duodenum. Slight 
or intermittent obstruction at the papilla is not sufficient to 
enable the surgeon to recognize the condition by the appear- 
ance of the common duct and it is therefore wiser to eliminate 
it in the manner here suggested. 

Finally, it must be said that the most important message 
that the surgeon has for the profession, as the result of the 
increase of knowledge of pancreatic disease made possible by 
the autopsy in vivo, is the necessity of referring intractable 
dyspeptics to the surgeon. It is not enough that the internist 
by diets, drugs and trips to Carlsbad, French Lick Springs and 
the like can lull infected gall-bladders and ulcerated duode- 
nums into temporary quiescence. If by recurrences and chronic 
disturbances it is evident that sterilization of the infected area 
has not been accomplished, he should realize that he is exposing 
his patient to the most serious damage to the parenchyma of 
essential organs which can never be repaired. 
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SUGGESTIONS REGARDING THE ANATOMY OF AND 
THE SURGICAL TECHNIC IN THE TREATMENT 
OF JONNESCO’S MEMBRANE.* 


BY JOHN E. SUMMERS, M.D., 
OF OMAHA, NEB, 


In a paper which I read before the Surgical Section of the 
American Medical Association at its last meeting in Minneapo- 
lis, entitled “ Surgical Aspects of Intestinal Stasis, from an 
Anatomic Point of View,” I asked discussion upon the follow- 
ing points: 

1. If the Jonnesco-Jackson-Reid membranes are congenital, 
are they always more or less clearly demonstrable in every in- 
dividual, should the incision admit? 

2. Are the membranes purposive? If so, are they not 
intended by nature as ligamentary supports—preventive of in- 
testinal stasis rather than causative? 

3. Therefore they should be divided only after they have 
become restrictive of intestinal function, from loss of nervous 
and muscular tone resulting from chronic intestinal toxzemia. 

4. Is the method of demonstrating the so-called “‘ white 
line ” always reliable? If so, does not this in itself prove the 
congenital origin of the membrane and its physiologic impor- 
tance? 

I believe that every thinking, informed man to-day should 
concede that all of these membranes are congenital ; the demon- 
strations by Flint, Rilus Eastman, and others, clearly show this, 
and I have had so much personal corroborative evidence that 
these membranes can be demonstrated to a greater or less de- 
gree in every abdomen when the incision admits of a thorough 
inspection, that I am no longer in doubt as to this, to me, 
established fact, and many of my friends are agreeing with 
me—some of them men of the widest experience in abdominal 


* Read before the American Surgical Association, April 9, 1914. 
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surgery. As Sir Arbuthnot Lane in one of his papers writes, 
“acquired mesenteries and adhesions,” as.he is pleased to call 
them, “ were absolutely and categorically denied by physicians 
experienced in post-mortem work, who appeared to think that, 
because they had escaped their observation as many things have 
done and will continue to do, they were justified in denying 
their existence in the most dogmatic manner possible.” Many 
of these friends of mine who now agree with me as to the 
position that I take in this matter, formerly smiled, if they did 
not disagree. Now that they are looking for themselves they 
see with the same eyes that I do. The study of anatomy at 
the operating table has impressed me more and more, that the 
viscera of men differ in as great a degree as do their faces— 
there are no two exactly alike. 

If the Jonnesco-Jackson-Reid, etc., membranes are con- 
genital and always more or less clearly demonstrable, then 
they must be purposive and intended by nature as an aid in 
carrying out the function of the bowel, and it is only when the 
arrangement of these membranes is at variance with the con- 
duct of the normal function of the bowel, that the membrane 
becomes pathological, and this arrangement may be defective 
or restrictive—defective when the bowel is not properly sup- 
ported, restrictive when its function is restrained or inhibited. 
Neither of these conditions is apt to be observed in childhood. 
The muscular tone is so positive in childhood and youth that 
the peristaltic action of the intestine overcomes minor diffi- 
culties. It is only when this tone, from physical conformation 
of the skeleton, habit, or long continued over-strain, becomes 
lessened, that a too loosely supported bowel or a too tightly 
restricted bowel is unable to functionate without the develop- 
ment of more or less intestinal stasis with its accompanying 
symptoms. As Mr. Gray puts it (British Medical Journal, 
January 24, 1914), it is the manner of attachment of the mem- 
branous bands to the bowel or its mesentery that causes stasis. 
I have seen the so-called Jackson-Jonnesco membrane in a 
considerable number of individuals under twenty years of age, 
but have never seen symptoms produced in any one under 
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seventeen years of age. Van Buren Knott tells of two infants 
under one year of age, with most extensive Jackson mem- 
branes, upon whom he successfully operated for intussuscep- 
tion, the Jackson membranes having nothing to do with the 
cause of the intussusception, and the infants being in good 
health succeeding the operations, with normal bowel func- 
tion. Most of the cases that I have observed where abdominal 
symptoms were dependent upon defective or excessive envel- 
opment of the bowel in a so-called Jackson membrane, were 
in people over thirty years of age, and in several they have 
been between fifty and sixty years of age. The intestinal wall 
loses its tone just as the bladder may lose its tone from the 
various causes that produce it. Therefore, two lines of pro- 
cedure may be required for the relief of intestinal stasis and 
the accompanying symptoms—the one to release the bowel so 
as to permit of freer function, the other to support the bowel, 
thereby increasing its muscular tone. In excessive angula- 
tions from membranous restrictions it may be advisable to 
relieve the resulting stasis by an exclusion of the colon. I 
am not as yet prepared to admit the justifiability of its ex- 
cision. Even without angulating bands involving the cecum 
and lower ileum, stasis in the ileum may be demonstrated as 
caused by an incompetency of the ileocolic valve. J. T. Case 
(Medical Record, March 7, 1914) has found by X-ray obser- 
vation 250 cases of this kind in an examination of 1500 people 
in whom the competency of the valve was tested by the bis- 
muth enema, and Kellogg (Surgery, Gynecology and Obstet- 
rics, November, 1913) has reported a number of patients suc- 
cessfully operated upon for stasis of the lower ileum, the 
result of damming back from the colon because of incompe- 
tence of the ileocolic valve. So it is again seen that congenital 
membranes and bands of the right iliac fossa may in them- 
selves be innocent of mechanically causing auto-intoxication. 
As Kellogg says, “the remarkable advances made in the 
technic of the X-ray study of the alimentary tract within the 
last few years, have rendered invaluable service in making it: 
possible to locate the cause of obstruction in these obstinate 
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cases.” Further experience has convinced me that the so-called 
‘“‘ white line,” which I believe to be the line of fusion of the 
duodenal and colonic peritoneum with the parietal peritoneum 
after rotation of the duodenum and colon has been completed, 
is always demonstrable whenever the pericolic membrane can 
be shown, and it is the line of attachment of the pericolic mem- 
brane to the parietal peritoneum. It is demonstrated by ro- 
tating the attached hollow viscus in a direction continuous with 
the course of the blood-vessels and fibres of the membrane. I 
have called this ‘ white line” the ligamentary attachment of 
the pericolic membrane to the parietal peritoneum. Usually, 
when it may be deemed best to release the intestine from the 
investment of this ligamentary support—the pericolic mem- 
brane—it should be divided along its loosest line of attachment ; 
however, greater motility may be obtained in some instances by 
dividing the membrane at its base—the “ white line”; when 
this line is short, as it frequently is in the hepatic region, the 
raw space, left by the division of the line in the direction with 
its course, can be closed by suturing at a right angle to the line 
of division. If the “ white line ” is a long one, as it sometimes 
is in an extensive membrane enveloping the ascending colon, 
this is not practicable. When, in addition to the presence of a 
Jackson membrane, there is a marked ptosis of the hollow 
viscera, particularly the cecum and transverse colon, the mem- 
brane should not be divided, but some of the methods advo- 
cated by Coffey and Connell are indicated. I have found, how- 
ever, in women, that a properly fitted, front-lace, straight front 
corset, will relieve many of the symptoms that depend upon 
these ptoses, provided proper habits of life are observed. 
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BULLET IN THE PERICARDIUM. 


AURICULAR FIBRILLATION, 


BY GEORGE E. ARMSTRONG, M.D., 


OF MONTREAL, 


THERE was admitted to the Royal Victoria Hospital, Mon- 
treal, on Feb. 17, 1913, an Italian, aged 46, complaining of a wound 
in his chest. 

He says that he was treated for pneumonia in this hospital 
nine years ago. He has taken alcohol very freely. 

He stated that at 5 a.m. on the day of admission he was shot 
by his son. The assailant used a 32 calibre revolver and stood in 
front of him and about five feet away. The patient says that he 
was dazed for a moment and then recovered and pursued his 
assailant, but was unable to run far on account of weakness. 

He is a well-developed, well-nourished Italian. He can as- 
sume any position, complains of but little pain. There is no 
respiratory distress. His general condition is good. Pulse regular 
and not rapid. There is a small punctured wound opposite to the 
third intercostal space and slightly to the left of the border of 
the sternum. There is no staining or charring of the skin and 
but little tenderness on pressure. There is no discharge from the 
wound and very little discomfort on taking a full breath. 

The chest is emphysematous, but there is no evidence of pneu- 
mothorax or of air or blood in the pericardium. No murmurs 
can be heard nor any friction rub. An examination of the abdo- 
men was negative. In the afternoon the pulse became irregular, 
missing every fourth to tenth beat. 

A fluoroscopic examination of the chest showed the bullet 
lying loose in the pericardium, moving with each heart beat, and 
changing its position with the changing position of the patient. 
If the man lay on his right side the bullet rolled to the right, and 
back again to the left when the man rolled on his left side. The 
bullet seemed to lie most naturally toward the right. Marked 
irregularity in the pulse developed when the patient was moved 
frequently from one side to the other. In the late afternoon a 
slight cough developed. 
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During the succeeding four or five days, the only changes to 
be noted were increasing irregularity of the pulse and a change in 
his general condition. It was evident to everyone that the man 
was losing ground. The temperature elevation was not great, a 
hundred and two-fifths was the highest. The change in the pulse 
was definite. It became more rapid, more irregular, and smaller 
and more compressible. Two physicians, Drs. Martin and Hamil- 
ton, saw him with me daily and the different views soon took 
definite form and largely on one issue. None of us had had any 
experience in similar cases to guide us. The important question 
at the moment was, Should the bullet be removed or not? The 
physicians inclined to the view that the bullet had done its work. 
That there was, very likely, an injury to the heart, either to the 
auricle or to the ventricle or the auriculoventricular groove, but 
that the bullet now lay free in the pericardium and that it was a 
matter of no importance whatever to the patient whether the 
bullet was removed or not. Against this theory was the daily, 
progressive, general failure in condition and the increased rapidity 
and irregularity of the heart’s action. The proposal to remove 
the bullet was finally assented to on the ground that he would be 
no worse afterward and might be better. A tracing showed com- 
plete auricular fibrillation. 

A radial tracing showed an irregularity both in volume and 
rhythm; the figures under each pulse period indicate the duration 
in seconds. Lime marker in 1/5 seconds. 

On comparing the radial with the venous tracing it can be 
seen that the irregularity is not due to extra systoles. There was 
a marked and rapidly irregular pulsation of jugular veins in the 
neck. The venous tracing is of the so-called ventricular type, 
showing the same irregularity as shown in the radial with an 
utter absence of any wave due to auricular contraction. The 
carotid and “ V ” waves are the only waves represented. 

This combination of an absolute irregularity and absence of 
any sign of a regular and definite auricular contraction can be due 
to only one condition, viz., auricular fibrillation. 

In the afternoon of the fifth day I removed the bullet. Ether 
was administered by the intratracheal insufflation method. 

Wilm’s intercostal incision through the fourth intercostal space 
brought me readily down upon the pericardium. The internal 
mammary artery was divided between two ligatures. The pleura 
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was opened and the lung allowed to collapse moderately. A rib- 
spreader was inserted and the pericardium opened. I now passed 
my finger within the pericardium but could not feel the bullet, 
although the patient was rolled from one side to the other. A 
portion of the fifth rib was resected and I could then pass two 
fingers in and feel the bullet lying directly behind the heart. By 
rolling the patient well over on his left side the bullet came readily 
within reach of my fingers and was hooked out. There was little 
blood or effusion in the pericardial sac. 

The opening in the pericardium was then closed with catgut 
sutures without drainage. A little increase of pressure in the intra- 
tracheal apparatus brought the lung out to the level of the incision 
in the chest wall, which was then closed, leaving very little if any 
air in the pleural cavity. 

Throughout the operation for the removal of the bullet the 
pulse retained the same characteristics and a rate of 130 to 140, 
varying slightly throughout the anesthesia. After the bullet was 
removed and before the pericardium was sutured the pulse obvi- 
ously quieted and the rate was 120 at the carotid. 

Two and a half hours after the operation the pulse was 105 
and perfectly regular. 

A tracing taken the same morning showed what to all intents 
and purposes was a normal tracing, a well-marked and large auric- 
ular wave and a large onflow wave. 

The radial tracing was regular in volume and rhythm and 
showed a rate of 90 per minute. 


CONCLUSIONS, 


1. Onset of auricular fibrillation in a heart where, as far as 
could be ascertained, there had been no previous inflammatory 
mischief, no symptoms of any cardiac involvement, due to the 
presence of a foreign body. 

2. Cessation of the disorderly rhythm on the removal of 
the cause—the bullet. 

3. A rare opportunity of observing the heart in such a 
rhythm. 

We have been unable to find any reference in literature to 
a similar condition. 
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PULMONARY ABSCESS AND BRONCHIECTASIS.* 


A CLINICAL REPORT. 


BY HOWARD LILIENTHAL, M.D., 
OF NEW YORK, 


Attending Surgeon to Mt. Sinai and Bellevue Hospitals. 


SINCE the application of intratracheal anesthesia to the 
human being early in 1910, with the simplification of differen- 
tial pressure methods in endothoracic operative work, I have 
been greatly interested in the new possibilities of lung surgery. 
Believing that there is a peculiar interest and value in studying 
the methods and results of an individual surgeon, I venture 
to offer a series of histories and notes representing my own 
work since 1910 in cases cf lung abscess and bronchiectasis. 

There have been a number of other thoracic cases, but I 
have limited this paper to a consideration of the suppurative 
non-tuberculous lung infections. 

There were fourteen operations on eleven patients, and 
there were but three actually “ cured.’ Two cases are still 
unfinished and cannot be included in my table, though I pre- 
sent abstracts of their histories. One patient was not operated 
upon. 

Five operations were followed by visible improvement, and 
there were four deaths. 

Two of the fatal cases (VI and VII) I consider to have 
been hopeless. One of the other two might have survived for 
a time (Case IT) had I been satisfied with a mere “ operative ” 
recovery. Case VII might perhaps have recovered with better 
technic. 

Of the eleven patients operated upon five had bronchiectases 
and of these one patient died in the hospital. The others were 
more or less improved. One died about a year later of hem- 
orrhage. 


* Read before the American Surgical Association, April 10, 1914. 
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There were three cases of acute abscess and two of the 
patients recovered. 

One of chronic abscess recovered. 

One of acute extensive gangrene died. 

One of fetid bronchitis with minute abscesses died. 

Hemorrhage (hzmoptysis) was prominent in four of the 
bronchiectatic cases, and in these resections of the thorax cer- 
tainly did result in benefit, in two of them the tendency to hem- 
orrhage having been temporarily checked. Indeed, obviously 
insufficient operative attempts were several times followed by 
decided improvement, both subjective and objective (lessening 
of the amount of expectoration). 

Clubbing of the fingers was a prominent phenomenon in 
the chronic cases, the appearance even in little children being 
most striking (see Fig. 1). 

In trying to arrive at an exact differential diagnosis of 
chronic intrapulmonic suppurations it must be remembered that 
as a working rule all may be regarded as “ lung abscesses.” 
A lung abscess may begin outside the lung itself, as, for ex- 
ample, in an empyema, and the secondary abscess may even 
drain itself through a bronchus. Occasionally the radiograph 
may show a level liquid surface-line with clear space above 
and opacity below (see Fig. 2). But when it comes to the 
operation we must be prepared for surprises. 

The surgeon must possess that quality of mind known as 
imagination. He must have the faculty of producing a distinct 
mental image showing, as it were, the physical characteristics of 
the object with which he has to deal. He must have in his 
mind a picture of the morbid part formed with the help of all 
the diagnostic aids at his command—and at the same time he 
must keep an open mind and change his preconceived idea and 
_also his plan of action as the progress of the operation or of 
the disease indicates previous error. 

Although bronchoscopy was practised in but two of the 
cases in this list, I have had the advantage of this important 
diagnostic aid in several other cases and shall employ it when: 
feasible whenever a pulmonary operation is contemplated. 
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In addition to the possibility of finding an unsuspected foreign 
body some points of pathological anatomy can be cleared up 
with a certainty at least as great as that achieved in urological 
cases by cystoscopy. 

My attempts at cure by operation were: Thoracotomy and 
drainage. 

Thoracoplasty for reducing the capacity of the affected side. 

Extrapleural tamponade (Tuffier). 

Extirpation of the affected part of the lung. 

I have been surprised in some of my cases, especially those 
of bronchiectasis, at the tremendous toughness, thickness and 
rigidity of the inflammatory tissues surrounding the diseased 
focus. This point alone is enough to convince one of the 
futility of treating these cases by artificial pneumothorax and 
to make one doubt the efficiency in indurated bronchiectasis of 
Tuffier’s method of extrapleural plugging, which he has so 
successfully employed in apical tuberculosis. 

Briefly, this operation consists in the careful digital dis- 
section of the unopened apical pleura from the endothoracic 
fascia through an intercostal incision; the forcing downward 
of the entire apex compressing the lung tissue so as to leave 
a great hollow where the apex was; then the implantation of 
living tissue, either fat or benign tumor substance, so as to fill 
completely the dead space; finally, the closure of the wound 
by suture. I would suggest as a name for this ingenious opera- 
tion biotamponade—or if fat is used, lipotamponade. 

In old cases of fetid bronchiectasis with the usual mixture 
of bacterial strains and with intimate adhesion between the 
visceral and parietal pleurz, there is a very real danger of in- 
fecting the tissues surrounding the newly made extrapleural 
cavity even without breaking into the septic focus. This 
danger is obviously less when we are dealing with a pure tuber- 
culosis. 

The two-stage operation in certain forms of true lung 
abscess may be an advantage. At first the free pleural cavity 
is opened, inspected and palpated, and the extent and character 
of the disease ascertained. A few days later the drainage 
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operation may be undertaken with increased accuracy and 
better chances of success. The general pleural cavity can be 
well protected, even in the neighborhood of suppuration (see 
Case VIII and Case IX). 

If the operation is to be performed with a view to resec- 
tion of the diseased lung, however, one sitting is best. 

Differential pressure, however attained, is a valuable aid 
in chest surgery, but it must be understood that most of the 
commoner operations upon one lung can be done with anzesthe- 
sia managed in the ordinary way. 

No major work through the thoracic cavity should be 
undertaken without full narcosis. 

Anesthesia by intratracheal insufflation has been a great 
comfort in many of these cases and its application tends to 
become simpler. Still, in spite of the beautiful, almost auto- 
matic, character of this method of anesthesia it is far from 
“ fool-proof,” and there should be the most scrupulous atten- 
tion to details. The apparatus must be tested immediately 
before using it. A supplementary bellows must be at hand in 
case the electricity fails, a woven trachea tube of proper size 
(% to % the calibre of the trachea) must be selected and in- 
serted under the guidance of the eye. During the entire opera- 
tion the air pressure and the strength of ether mixture must 
be carefully observed. Even when everything is running 
smoothly and the patient’s color is good the pressure should be 
completely shut off for a few seconds every minute. And there 
are a number of other points which it is not necessary to men- 
tion here. However, the technic is not difficult to acquire and 
it can be well studied by experiment in the ordinary run of 
surgical cases in which the differential pressure element is not 
an essential factor. 


REPORTS OF CASES WITH CRITICAL REMARKS. 


Case I.—Bronchiectasis. B. F. Exploratory thoracotomy in 
intratracheal anzsthesia. 

The history of this patient has been reported and may be . 
found in the ANNALS OF SuRGERY for July, 1910. It was the first 
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case in which thoracotomy in a human being had been performed 
with the aid of intratracheal anesthesia. The disease had been 
characterized by the usual profuse expectoration and by severe 
attacks of pulmonary hemorrhage. The operation was an ex- 
ploration which revealed the site of the tough adhesions in the 
right subscapular region (indurative bronchiectasis—Hoffmann). 
The hand within the thorax, aspiration through the sound chest 
wall was practised but the abscess could not be found by this 
means. For some reason improvement followed this insufficient 
operation but the patient died of a hemorrhage a few months later. 

Case Il.—Bronchiectatic abscess; thoracoplasty; infection of 
opposite lung. Death. 

I. B., a boy of nineteen was referred to me on August II, 
1911, by Dr. James A. Miller, from his service at Bellevue 
Hospital. 

Eight months before his illness had begun with pain in the 
right chest, cough and fever. No tuberculosis. 

When he came to me he was in good general condition 
though there was some cyanosis. His breath was very fetid and 
there was a daily expectoration of eight ounces, the patient often 
vomiting from his cough. 

The pulse was normal, the temperature rising at times to 
100°. Over both chests were numerous moist rales but the right 
base appeared to be most involved. Below the tenth rib pos- 
teriorly on the left side there was impaired resonance. 

A radiograph by Dr. Hirsch disclosed a shadow representing 
the diseased area in the right chest. 

Operation—On August 17, 1911, at Bellevue Hospital, the 
patient in ether anesthesia, I resected two inches or more from 
the seventh, eighth, ninth, and tenth ribs, my incision being 
parallel with the border of the latissimus dorsi muscle. The pleura 
was not violated. 

While this operation did not diminish the quantity of sputum, 
its character changed and became non-odorous and more mucoid. 
The temperatures ranged about 99° F. 

In March, 1912, the patient entered Mt. Sinai Hospital for 
further treatment because of repeated severe hemorrhages. 

An X-ray picture at this time showed some clearing of the 
former shadow but there was opacity in the right base up to the 
ninth vertebra. The general condition and weight had improved 
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greatly after the operation but had then deteriorated. Expecto- 
ration about four ounces a day. 

On April 12, 1912, I removed large sections of the second, 
third, fourth and fifth ribs in the axillary line, the anesthetic 
being ether administered by intratracheal insufflation. The pa- 
tient’s color remained excellent during the anesthesia, but directly 
afterward there was deep cyanosis continuing for some hours. 
For about two weeks there seemed to be improvement but the 
left lung became acutely infected and he died on May 16. Un- 
fortunately no autopsy. 

Critical Note ——Another discouraging case. The question comes 
up as to the possible influence of the intratracheal insufflation in 
the appearance of the acute process in the left lung, although 
it must be borne in mind that this lung was far from normal 
from the beginning. Still, the second operation under the in- 
sufflation was no more severe than the first in ordinary anes- 
thesia. Perhaps the tube was too large in spite of its careful 
selection. That injury to the lung can occur from intratracheal 
insufflation is well known, though a proper sized tube and atten- 
tion to details of pressure with periodic collapse of the lungs 
should make the accident a rare one. 

Case III.—Bronchiectatic lung abscess; resection of ribs and 
attempted drainage. G. R., thirty years old, had been sick for 
nine weeks with pain in the right upper chest, cough, profuse 
and extremely fetid expectoration, fever, vomiting, one chill, 
and night sweats. There had been much loss of weight and three 
slight hzmoptyses. 

He was referred to me by Dr. James A. Miller, who stated that 
the case was very probably non-tuberculous, a number of sputum 
examinations having been negative. 

The blood showed 18,000 leucocytes with 90 per cent. poly- 
morphonuclears. 

On February 6, 1912, he was admitted to Mt. Sinai Hospital. 

There was fetid expectoration amounting to about 200 c.c. in 
twenty-four hours. Cough and expectoration occurred at once 
when the patient lay upon his left side. There was dulness 
in the right posterior chest from about two finger breadths below 
the angle of the scapula. Prolonged expiration at the upper level 
of the dulness with harsh breathing and coarse sonorous and 
sibilant rales below this point. 
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Radiography showed an opacity in the right upper chest reach- 
ing almost to the apex of the right lung but not entirely obliterat- 
ing the normal transparency at this point. The opacity was as 
large as an adult human palm. 

Dr. Miller stated that he had aspirated the suspected area and 
had secured a few drops of thick mucopurulent material. 

On February 16, in intratracheal anesthesia with ether, an 
incision was made along the border of the latissimus dorsi, begin- 
ning almost at the apex of the axilla. Sections of the third, fourth 
and fifth ribs were removed here and the chest opened. The 
pleura was free everywhere except posteriorly and the area 
above indicated where there were dense adhesions. The lung 
and parietal pleura were united by a running catgut suture, except 
posteriorly where the adhesions existed. A large aspirating needle 
was then plunged repeatedly into the indurated mass but failed 
to reach a pus cavity. 

About six days after this operation I punctured the site of the 
supposed abscess a number of times through the wound. The 
result was persistently negative. The patient, however, continued 
to improve, expectoration amounting to less than 200 cubic centi- 
metres in twenty-four hours and there was an increase of seven 
pounds in weight. On March 20 he was discharged from the 
hospital, the wound healed. His sputum then amounted to Ioo 
cubic centimetres in the day. He was subjectively and objectively 
improved. 

Note.—There is nothing remarkable about this case unless it 
be the fact that as in Case I an insufficient operation was followed 
by unexpected improvement. I proposed further surgery to this 
patient but he regarded his condition as tolerable and therefore 
he refused. 

Case 1V.—Bronchtectatic abscess; thoracotomy and drainage ; 
multiple rib resection. On December 17, 1912, this patient, 
Harry G., twenty-three years old, was transferred from the 
medical service of Dr. Manges at Mt. Sinai Hospital. He had 
been ill for six months with cough and profuse foul expectora- 
tion—always more abundant in the morning. There had been 
eight hemoptyses, much blood being lost each time. There were 
occasional slight attacks of fever. 

On physical examination, there was dulness with hard breath- 
ing and inconstant “ sticky ” rales in the right axilla. The patient 
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had clubbed fingers. His general condition, however, was ex- 
cellent as to nutrition and musculature. 

The temperature was normal, the pulse 80 and the respiration 
rate 24. 

A radiograph made by Dr. Jaches, on December 7, 1912, re- 
vealed a sharply defined, oblong shadow opposite the base of the 
heart, with a prolongation upward and outward. There was 
also a narrow shadow passing downward and outward (see 
Fig. 3). 

Operation—On December 20, 1912, in intratracheal anzs- 
thesia, an incision was made parallel to the fibres of the latissimus 
dorsi muscle in the right posterior axilla. A four inch section 
of the fifth rib was removed and an attempt was made to enter 
the pleural cavity. Adhesions all about, however, showed a com- 
plete walling off. A section of the fourth rib was removed, also 
without entering the general pleural cavity, and a needle puncture 
withdrew a small quantity of fetid pus. A narrow opening was 
made with the scalpel and then with dressing forceps the ex- 
tremely tough and dense membrane surrounding the abscess itself 
was torn apart, the dressing forceps on withdrawal widening the 
opening into the cavity. Explored with the finger there were 
evidently many loculi and the case one of bronchiectatic abscess. 
But little pus escaped at this time. The abscess was very deep and 
lay next to the anterior chest wall. The entire wound was now 
packed with gauze and the patient sent back to bed with the 
intention of subjecting him to further operation at another time. 
The anesthesia had been excellent throughout, although some 
blood and pus had appeared at the patient’s mouth during the 
operation. 

Ten days later the patient was anesthetized in the usual 
manner with nitrous oxide and oxygen and, in the hope of reach- 
ing the bronchiectasis more directly, about two inches of the 
fourth rib were resected at its anterior inner portion. To my 
surprise, upon incising the chest at this point I found that I had 
invaded the free pleural cavity. It was quite clear that the 
former operation had drained the abscess as far as was possible, 
so the opening in the pleura was packed and the remainder of the 
wound was sutured. A tube was later placed in the abscess cavity 
and suction maintained with the apparatus referred to in Case IX. 
The patient’s condition now improved every day but he still daily 
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expectorated from three to five ounces, the only difference noted 
being that the discharge was less purulent and more mucoid than 
it had formerly been. 

The wound healed and the patient was sent to a convalescent 
home. His general health was good but the cough and expectora- 
tion for which he sought relief had been influenced but little. 

Nearly a year after the first operation this man presented 
himself again, saying that he was unable to work and that the 
foul discharge from his lungs made him so miserable that he was 
willing to submit to anything rather than continue as he was. 

On November 21, 1913, in ether anesthesia by inhalation, | 
removed sections from the fourth, fifth, sixth, seventh, eighth 
and ninth ribs through a long posterior incision. The inner bone- 
sections were made just to the spinal side of the costal angle and 
the amount resected was about two and one-half inches from 
each rib. The pleura was not injured. The wound was closed 
by suture with tube drainage above and below. While hemor- 
rhage had been free it was not near the danger line. The chest 
wall was thoroughly strapped so as to approximate the cut ends 
of the ribs and reduce the size of the thoracic cavity. 

Another examination of the sputum was negative for tubercule 
bacilli. A culture by Dr. H. Plotz, of the Pathological Laboratory, 
showed bacillus mucosus capsulatus and from this a vaccine 
was prepared and given. Highest dose one billion. The patient 
thought he noted improvement following this therapy. There was 
now steady progress but by no means a cure. The patient’s 
general condition was very good and his “ emptyings ” occurred 
usually but once a day—in the morning. The discharge was not 
as foul as it had been and the quantity was seldom more than 
three and one-half ounces. 

The case is not yet finished and I hope to improve his condition 
still further, perhaps by completing the Wilms’s operation, resect- 
ing the ribs anteriorly, or possibly by attempting the extirpation 
of the well localized lung infection. 

Because of recent published experiences and because Dr. 
Yankauer had found and removed an unsuspected foreign body 
from the bronchiectatic cavity of an old man in one of the medical 
services at Mt. Sinai, H. G. was bronchoscoped before his dis- 
charge from the hospital but nothing was found. The diagnosis 
of bronchiectasis was, however, confirmed. 
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A glance at the photograph (Fig. 4) gives an idea of the 
man’s general condition and also shows the degree of deformity 
produced by the operation. The X-ray (Fig. 5) shows the col- 
lapse which was attained. 

Note.—I am by no means proud of this result even though it 
compares favorably with many of those reported in recent litera- 
ture. If we ever are to accomplish anything like an actual cure 
in these almost hopeless cases it will be by means of direct 
surgical attack with the actual removal of the bronchiectatic 
mass. 

Case V.—Bronchiectatic abscess; transpleural drainage. A. S., 
a woman of twenty-six, had been well until March, 1912, when 
she had “ pneumonia ” followed by left empyema for which she 
had been operated upon in another hospital. She had been sent 
home “ well” but there was a relapse and a discharging sinus 
persisted. At the time of her first operation she was coughing 
up enormous quantities of pus. 

She entered Mt. Sinai Hospital on April 19, 1913. The left 
lung was entirely dull and in its lower third flat. There were 
bronchial breathing and numerous rales. 

There was a deep sinus in the posterior axillary line at the 
level of the eighth rib and when the patient coughed there was a 
mucopurulent discharge. 

X-ray by Dr. Jaches showed in the left chest one homogeneous 
shadow, denser below. 

On May 26, 1913, in ether intratracheal anesthesia, I made 
long resections of the sixth and seventh ribs in the postaxillary 
region but extending far toward the back. A honeycomb cavity 
fully as large as a man’s fist was exposed, the walls lined with 
sluggish granulations and showing five separate bronchial fistulz 
of various sizes. The tough pleura on the costal side was re- 
sected and the huge cavity was packed (see Fig. 6). 

The patient made rapid improvement and the wound again 
shrank to a sinus, which was in truth a mere bronchial fistula 
discharging opalescent mucus when the patient coughed. She 
was discharged three months after the operation. 

Twelve weeks later, November 15, 1913, there was an infec- 
tion of the sinus with constitutional symptoms. Under suitable 
dressings the bronchial fistula regained its “ normal” condition. 
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Critical Note——This case illustrates the futility of expecting 
a radical cure of these bronchiectatic cavities by ordinary drain- 
age, no matter how perfect. The walls are rigid and the bron- 
chial openings cannot fall together nor do they granulate. I 
repeatedly tested the various escharotics and the actual cautery 
through the ample opening, but with no good effect. In another 
case—perhaps even later in this one—an attempt might be made 
to dissect out a stump of each bronchus from the wall of the 
cavity, crush it and ligate in the hope that granulation tissue might 
then form and lead to a permanent closure. 

Case VI.—Diffuse pulmonary gangrene; hemopneumothorax ; 
thoracotomy. Death. H. A.,a man of forty-eight and previously 
healthy, was seen by me in consultation with Dr. D. H. Davison 
on October II, 1913, after two weeks of what had been diagnosed 
left septic pneumonia. The disease showed no tendency to clear 
up and the entire left chest was flat to percussion. Aspiration by 
the attending physician withdrew foul, sanguineous fluid which 
under the microscope showed no white cells but granular detritus, 
bacteria and blood pigment with broken down blood-cells. The 
heart was but little displaced. Patient icteric and septic with 
pulse 120 and temperature 104°. There was little cough and no 
foul odor from the mouth. 

A few hours later, in local anesthesia, I resected the eighth 
rib in the posterior axillary line, evacuating much fluid, clot and 
fetid gas. 

Next day I was able to get a good view of the lung itself 
which was dry and obviously gangrenous as far as the eye could 
see. The pleura also was sloughing and a whistling sound within 
the chest indicated an opening into the lung. The wound re- 
mained dry and necrotic, delirium supervened and four days after 
operation death occurred. No postmortem. 

Note.—This case is of interest principally because of the 
absence of physical signs indicating pneumothorax. The entire 
chest in all postures was absolutely flat to percussion, yet there 
was much gas under pressure in the pleural cavity. The character 
of the aspirated fluid and especially the absence of pus cells led us 
to diagnose perforation of the lung before operation. I have 
seen the same noncellular foul sanguinolent fluid in a chest some 
days after a gunshot injury of the lung. Judging by the great 
extent of the lung necrosis this case was hopeless from the first. 
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It was one of those cases, rare on the operating table, in which 
there was gangrene without suppuration. 

Case VII.—Acute abscess of the lung; thoracotomy and 
drainage. About seven months before admission to Mt. Sinai 
Hospital, Harry L., forty-one years old, had been seized with a 
malady accompanied by a severe cough with fetid expectoration, 
following undue exposure to cold. There was fever and loss of 
weight. The amount of expectoration was as much as eight 
ounces in a day. There had been no night sweats. 

He was transferred from the medical service of Dr. Alfred 
Meyer on March 29, 1912, after a residence of several weeks in the 
hospital. During this time his temperature had rarely risen to more 
than 100°. Repeated examination of the sputum had failed to 
disclose tubercle bacilli but there were distinct evidences of 
pulmonary disease of the upper portion of the left chest. 

An X-ray examination on February 7 showed a distinct circu- 
lar shadow below the left pulmonic apex and apparently nearer 
the back of the chest than the front (Fig. 7). 

About the 22nd or 23rd of March the patient began to have 
high fever with alternating drops of temperature, but the sputum 
was still negative for tubercle bacilli and the white blood count 
was normal. On March 29 Dr. Meyer had aspirated pus through 
the anterior part of the chest. 

The same afternoon under ether administered by the intra- 
tracheal insufflation method, I made an incision beginning near the 
apex of the axilla and running parallel to the border of the 
latissimus dorsi muscle for about six inches. The serratus 
magnus was divided at this place. Sections of the third, fourth 
and fifth ribs were removed over an area the size of the palm 
of the hand. Careful dissection between mouse-tooth forceps 
showed that the pleura was intimately adherent to the lung. 
Aspiration of the abscess was followed by a free opening made 
with the dressing forceps, the general pleural cavity remaining un- 
invaded. On digital exploration there was thorough walling off, 
although from the large quantity of pus expectorated it was most 
probable that an opening into the bronchus existed. The abscess 
cavity was irrigated, then lined with a pouch of rubber dam which 
in turn was filled with gauze. Iodoformized gauze was packed 
into the external part of the wound and a few sutures were placed 
in its lower part. During the operation there had been a con- 


J 
| 
t 
j 
| 
| 
| 
| 
| 
| 
> 


PULMONARY ABSCESS AND BRONCHIECTASIS. 867 


siderable discharge of pus and mucus from the mouth. The 
patient was sent back to the ward in good condition. 

Although during the next 48 hours the temperature came 
down, the patient was in a very uncomfortable and serious con- 
dition, owing to the gathering of large quantities of discharge 
in his trachea. This he seemed unable to expectorate, although 
on observation it appeared that he raised and swallowed the 
discharge. Periodically the foot of the patient’s bed was elevated 
eighteen inches and he was turned upon his face in the hope 
that this might facilitate the bringing up of the pus. 

Four days after the operation the patient died, evidently of a 
pneumonic process, probably near the site of the abscess. No 
autopsy was permitted. 

Critical Note—Apparently a serious secondary infection 
with putrid abscess had begun when the temperature rose just 
before the operation. The patient’s condition then seemed grave. 

One technical error was committed—namely, the irrigation 
of the abscess cavity. It has been pointed out by Garré and 
Quincke that this procedure is particularly hazardous because of 
the danger that septic fluids may enter bronchi which until then 
have escaped or that the infection may even run over into the 
healthy lung. And it appears to me that even with the advantage 
of intratracheal anzsthesia fluid introduced in great quantity, 
as by irrigation, may not be blown out of the mouth quickly 
enough to prevent extensive septic flooding. 

Case VII1l.—Acute abscess of the lung; thoracotomy and 
drainage. Miss E. B., twenty-four years old, had been well until 
September 24, 1912, when she had an attack of what was called 
“la grippe.”’ The most annoying symptom was pain in the ex- 
ternal anterior part of the right chest at about the level of the 
third or fourth rib, and this point was also very tender to the 
touch. For four weeks the patient ran an irregular temperature, 
the pain and tenderness persisting. 

I saw her with her physician, Dr. Manges, on October 12, in 
the Private Pavilion of Mt. Sinai Hospital. Aspiration had been 
performed a few days before when a little slightly clouded serum 
had been withdrawn. Subsequent aspiration was, however, nega- 
tive. A Rontgen picture suggested fluid to the level of the seventh 
or eighth rib in the right chest (Fig. 8). The patient’s condition 
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was wretched. There was mucopurulent, blood-tinged expectora- 
tion, cyanosis and dyspnoea. 

In nitrous oxide and oxygen anesthesia, I aspirated repeat- 
edly in the posterior axillary region but with negative result. I 
then made an incision parallel to the border of the latissimus 
dorsi muscle and removed generous sections of the eighth and 
ninth ribs, opening the pleural cavity for inspection. There was 
no fluid and there was but one firm, dense adhesion binding the 
lower lobe anteriorly to the chest wall. Otherwise, although the 
right lung appeared to be covered with a rather thin layer of 
greyish membrane, there were no adhesions. 

The peculiar greyish appearance of the diaphragm was so re- 
markable that I excised a minute piece of it under the impression 
that its examination might prove useful. The muscle was, how- 
ever, so extremely thin that the tiny opening spread until it was 
fully as large as a dime. I closed this by a single mattress suture. 
The chest wound was now also closed, a piece of gauze being left 
as a packing down to the adhesion. At the end of the operation 
it was found that the patient had had a considerable discharge 
of blood from the mouth. 

There was a decided improvement in the general condition 
following this merely exploratory procedure and the wound 
healed kindly without the occurrence of intrapleural suppuration. 
The pain in the anterior chest, however, did not disappear and 
cough and expectoration continued. The temperature rarely rose 
now to a point beyond 101°. There was considerable improve- 
ment in nutrition. 

About the tenth of November a point of induration was noted 
just beneath the right mamma, and four days later, in nitrous 
oxide anesthesia, a long incision was made in the inframammary 
fold and pus was encountered here outside of the chest itself. 
The mamma was turned up off the chest wall and the origin of 
the flow of pus was found in the nipple line just below the fifth 
rib. A section of this bone was removed and the finger could 
easily explore a sponge-like abscess about 30 c.c. in extent. A 
tube was put in as a drain and the submammary exposed space 
was lightly packed with gauze. 

Convalescence from the operation was rapid and the patient 
was discharged from the hospital in a month. A few weeks 
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later healing was complete. The inframammary cicatrix was 
most unobtrusive. 

Note.—In the case just reported the exact diagnosis was in 
doubt. Keferring to the radiograph (Fig. 8.), the straight 
horizontal limit of the right chest shadow strongly suggested 
fluid level—yet this appearance must have been caused by some- 
thing else unless we can imagine that an extremely thin layer of 
liquid exudate could have caused it. Comparing the density of 
media in the two “clear” parts of the chest there is no hint of 
compression on the right side such as we might have expected had 
fluid forced the lung upward. 

My first operation was truly an exploration and it accom- 
plished the localization of the abscess and gave knowledge as to the 
extent of the adhesions, so that at the second step I resected rib 
without fear of invading the uninfected part of the pleural cavity. 
I have since made use of this double operation with success. 

Case 1X.—Abscess of the lung complicating paratyphotd 
fever; thoracotomy and drainage. On December 22, 1912, N. S., 
a man of twenty-two, was transferred from the Rockefeller Hos- 
pital to Mt. Sinai Hospital with a diagnosis of empyema in the 
course of paratyphoid fever. 

The history abstract stated that he had also been treated at 
the Rockefeller Hospital for what appeared to be a complicating 
lobar pneumonia. He had been aspirated in the seventh inter- 
space at the right scapular line and 20 c.c. of thick, greenish pus 
had been obtained. 

On examination there was dulness below the fourth rib an- 
teriorly and beneath the level of the eighth dorsal spine pos- 
teriorly. Breath sounds over the flat area were diminished or 
absent. Fremitus was increased. 

The white blood-cells were but 10,200, the temperature was 
101°, the pulse 100 and the respiration 24. 

The patient still suffered from his paratyphoid infection and 
was acutely ill. 

On the following day he was anzsthetized with nitrous oxide 
and oxygen and I resected the seventh rib where it crossed the 
border of the latissimus dorsi muscle. Before making the in- 
cision aspiration was practised and only on very deep puncture 
toward the base of the chest was pus obtained. Entering the 
chest after the rib resection there was no fluid and there were no 
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adhesions, except of the right lower pulmonary lobe to the 
diaphragm and outer chest wall. Under the guidance of the 
eye an indurated place in the right lower lobe was aspirated and 
pus obtained. It was then determined not to evacuate the abscess 
at this sitting. Instead, a portion of the eighth rib was also 
excised so as to make the opening into the chest ample. Gauze 
packings were put in so as to cause the formation of adhesions 
between the parietal and visceral pleurz above the abscess, with a 
view to evacuation at a second sitting. 

Four days later the patient was again taken to the operating 
room and without anesthesia the central packing, which went 
down to the abscess, was removed, leaving the “ walling off” 
packing undisturbed. The opening was large enough to permit 
of aspiration with the aid of sight through the very thick firm- 
walled abscess and pus was again obtained. The scalpel was now 
carried down to the point where the needle entered the lung and 
the abscess wall, tough and almost cartilaginous in feel, was 
incised and the opening enlarged with dressing forceps, but the 
fluid was evidently not under very great tension and it was not 
until the patient was turned upon his side that a large quantity 
of extremely foul and thick pus poured out in a syrupy stream. 
A large sized drainage tube was carried several inches into the 
cavity which was irrigated and new packings were placed around 
that part of the tube between the thoracic wall and the actual 
opening of the abscess. 

The culture from the laboratory was reported “ streptococcus ” 
(examined by Dr. P. Aschner). 

On January 8, 1913, twelve days after the evacuation of the 
abscess, the last of the walling-off packing was removed, much 
force being required to detach it from the pleural adhesions. 
Now local improvement set in but the constitutional symptoms 
were still severe, the temperature often reaching 105°. The 
wound was apparently divided into two parts, the first being 
virtually an encapsulated empyema, the actual lung abscess being 
entered by an opening just about large enough to fit the tube and 
this opening was almost a finger’s length from the surface. On 
account of the very great rigidity of the abscess walls drainage 
was not easy. The patient was now transferred to a bed on the 
roof and a suction apparatus was improvised with the aid of a 
vacuum cleaner and a bottle for collecting the discharge. This 
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was kept going day and night and I believe contributed greatly 
to the comfort of the patient and to his convalescence. The 
wound was healed in the latter part of April and the patient was 
sent to a convalescent home in the country. He gained rapidly 
in health and strength, although his cough was slow in disap- 
pearing. In June the cicatrix broke down and discharged for a 
few weeks but closed spontaneously and the man has remained 
in excellent health ever since. 

Note.—In spite of the history of pneumonia and the careful 
examinations made by the Staff of the Rockefeller Hospital, it 
appears to have been impossible to make an accurate pre-operative 
diagnosis in this complicated case. The suspected empyema’ 
turned out to be a lower lobe abscess and though there was no 
sign of subphrenic suppuration before operation it may well be 
that an infection of this kind existed with slow boring of pus 
into the chest and into the adherent lung on its way toward a 
bronchus whence, had the patient’s strength held out, evacuation 
through the mouth might have resulted. 

Drainage by the use of the vacuum cleaner surely benefited 
this man—and for some days the same device with two tubes 
sufficed to empty the abscess of H. G. (Case IV), the one machine 
doing double duty. I now make use of a special suction pump 
devised by an instrument maker. This apparatus consists of an 
electric pump, a vacuum tank and a gauge for regulating the 
suction power. The pump acts intermittently, ceasing when the 
required vacuum in the tank has been secured and starting auto- 
matically when necessary to keep up the requisite exhaustion of 
air. The machine is quiet and requires but little attention. 

A case of interest in comparison with that of N. S. is here 
recorded. 

CasE X.—A. M., thirty-five years old, a physician, was re- 
ferred to me by Dr. James A. Miller, on January 8, 1913. 

One year before he had been operated upon for chronic ap- 
pendicitis. There had been primary union but at the end of a 
week he had what was called “ paralysis of the bowels.” He was 
up and about six weeks after the operation but he walked with 
his body bent to the right. Suddenly he coughed up a large amount 
of pus. Ever since then he had had attacks of coughing and 
raising mucopus sometimes with blood, the whole never amount- 
ing to more than four ounces in a day. Occasionally a whole 
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month would pass without cough. When the abscess filled he had 
fever. 

A radiograph made by Dr. Lewis Gregory Cole is here repro- 
duced (Fig. 10). Quoting in part from Dr. Cole’s report, “ There 
is a thickening around both roots and one of the branches of the 
right descending bronchi. There is consolidation of the lower 
part of the right lung obliterating the costodiaphragmatic angle, 
or the lung may be displaced upward by an accumulation of fluid 
in this region. The thickening along the branch of the right 
descending bronchus indicates that this is the route by which 
this abscess cavity empties. The thickening around the root on 
the opposite side indicates that there is a slight infection in this 
region. There is no evidence of any other abscess in the 
parenchyma of the lung.” 

Considering the patient’s condition, which was not bad, and 
the fact that he would go sometimes as long as a month without 
a discharge from the abscess and without fever, I suggested that 
a culture should be made from the sputum with a view to auto- 
genous vaccine therapy. A pure streptococcus strain was found 
at the Sondern Laboratory in June and fifteen injections were 
taken. On October 21 the patient presented himself looking well. 
He stated that there had been but one slight attack in four 
months. 

I believe that the prognosis in this case is favorable for a 
final complete obliteration and cicatrization of this suppurating 
cavity. 

Case XI.—Abscess of left lung, upper lobe; thoracotomy and 
drainage. The unusual case of V. H., a boy of twelve, is inter- 
esting. He had been for some weeks under the observation of 
Dr. Koplik and had entered Mt. Sinai Hospital late in December, 
1912. The history was one of left pneumonia in infancy; tonsils 
and adenoids removed in 1910. A few months prior to admis- 
sion he had had a pneumonia and this was followed by chronic 
cough and an occasional hemoptysis, with pain in the left chest. 

The boy looked pale and thin. There was clubbing of the 
fingers. Physical examination of the lungs showed, posteriorly, 
dulness at the left apex to a finger’s breadth below the spine of 
the scapula. Anteriorly and in the upper axilla there was 
dulness. 


The dull areas showed bronchial voice and breathing with sub- 
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crepitant rales over the left supraspinous region. Broncho- 
vesicular breathing over the left interscapular region. 

The blood count: white cells, 15,000; polynuclears, 54 per 
cent. ; small lymphocytes, 27 per cent.; large lymphocytes, 16 per 
cent. ; transitionals, 1 per cent.; eosinophiles, 2 per cent. 

Neither the sputum nor the Von Pirquet test gave evidence 
of tuberculosis. 

On December 21, 1912, pus was obtained by aspirating in the 
left armpit, the needle pointing upward and backward. 

Operation.—On January 2, 1913, in ether anesthesia, an inci- 
sion was made from the middle of the clavicle downward two and 
a half inches, dividing some of the pectoralis fibres. About three- 
quarters of an inch of the second rib was resected, the aspirating 
needle forced through the thick, almost cartilaginous, tissues and 
the abscess opened widely with director and dressing forceps. 
About three drachms of thick, foul pus were evacuated and tube 
drainage instituted. 

Below and to the outer side of the abscess walls normal 
pleura could be seen moving with respiration. 

For two weeks the case went smoothly and the patient im- 
proved, the cough diminishing. Then came fever and pain in 
the wound. Aspiration and digital examination failing to disclose 
the cause of the continued fever, cough and slight hemoptysis, 
the patient, on January 24, 1913, was once more anesthetized and, 
guided by a finger in the wound, a needle was passed through 
the posterior wall of the cavity where a few drops of thick 
foul pus were obtained. A dressing forceps following the needle 
was pushed through until its blades could be felt beneath the 
skin just above the scapula and here a second incision was made. 
A large drainage tube was drawn directly through the apex 
of the lung, from back to front. Improvement went on from 
this time, though progress was interrupted by occasional fever. 
Fifteen days after the last operation the tube was replaced by 
three strands of thick silk. Ten days later the silk was with- 
drawn and the tract filled with Mosetig-Moorhof’s iodoformized 
wax. About three months after the first operation the boy was 
discharged recovered. He has continued in excellent general 
health, does not cough and has become big and strong. He has 
even “grown up to” his clubbed fingers, the deformity having 
almost disappeared (see Fig. 11). 
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Critical Note——Surgically speaking, this was a case of lung 
abscess. Dr. Koplik regarded it as one of apical empyema, but 
whether or not the case began in the pleura the suppuration was 
anatomically in the lung, as shown by operation and by the ex- 
pectoration of pus and by the hemoptyses. I do not regard it 
as primarily bronchiectatic but as an abscess caused by pulmonary 
necrosis in the course of a pneumonia, bronchiectasis perhaps 
occurring secondarily. The extremely dense, tough wall about 
the pus sacs—at least two in number—is suggestive of “ indura- 
tive bronchiectasis.” 

Case XII.—Fetid bronchitis mistaken for chronic abscess of 
the lung; extrapleural tamponade with paraffin (Tuffier). The 
patient, J. P., was a man forty-two years old. His disease began 
with cough, slight fever, profuse mucopurulent expectoration and 
night sweats with loss of weight. Sometimes he vomited after a 
severe coughing spell. There developed pain in the right chest 
and the odor of the sputum became foul. The temperature gradu- 
ally rose until it reached 104° with the pulse rate varying between 
g6 and 120. Two weeks after the onset he entered Mt. Sinai 
Hospital on the medical side. This was on August 8, 1913. 

The physical examination of the lungs at that time showed 
dulness with diminished breathing in the right axilla. Posteriorly, 
on the right side there was dulness from a point two fingers 
breadth above the angle of the scapula down to the base, with 
diminished vesicular breathing and diminished fremitus ac- 
companied by noisy crepitant and subcrepitant rales. 

The blood count showed 18,800 white blood-cells with 75 per 
cent. polymorphonuclears, 24 per cent. lymphocytes and 1 per 
cent. eosinophiles. 

The sputum was very abundant, pale yellowish-green and 
persistently negative for tubercle bacilli. 

On August 15, 1913, and again on the 29th an X-ray examina- 
tion was made by Dr. Jaches. The report stated that the right 
apex showed slight density with infiltration of the root of the 
lung and with bronchial nodes. At the right base there was 
a dense infiltration continuous with that of the right lung. The 
right diaphragm was high (Fig. 12). 

The findings on fluoroscopy indicated the presence of fluid 


in the right costophrenic space. The diaphragm on that side: 


was fixed. 
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The patient was kept under observation for a number of 
weeks, occupying a bed in the open air on the roof and in ex- 
cellent hygienic surroundings. There was, however, no improve- 
ment—rather a retrogression, although the general condition re- 
mained good. 

There appeared to be two kinds of sputum; the one not foul, 
the other extremely fetid. The amount gradually increased until 
on November 6, 750 c.c. in twenty-four hours were discharged. 

Early in November, the patient was examined by Professor 
Tuffier of Paris, and his case was pronounced a suitable one for 
the operation of extrapleural compression. 

Some days later bronchoscopy was performed in local anzs- 
thesia by Dr. Yankauer. At this time there was no sign of 
bronchial dilatation nor was there at the time of the bronchoscopy 
any discharge of foul pus. Dr. Yankauer, therefore, concluded 
that probably there was a parenchymatous lung abscess communi- 
cating with a bronchus, and he believed that at the time of the 
examination this communication must have been plugged. 

On November 7, 1913, in ether anesthesia administered by 
the intratracheal method, I made an intercostal incision between 
the eighth and the ninth ribs through the endothoracic fascia to 
the pleura, which was then separated digitally from the chest 
wall without opening the sac itself. This peeling away of the 
pleura was done as Tuffier advises—very slowly and carefully. 
It was not a difficult procedure. The ribs of this patient, how- 
ever, were very close together and I wished to avoid the long 
intercostal incision. In order to gain more space I resected 
about four inches of the eighth rib. There was finally a cavity 
formed which I judged to be about 400 c.c. in size. During this 
procedure there was a discharge of extremely foul pus from the 
patient’s mouth. 

Paraffin, with a melting point between 105 and 108° F., was 
then put in—about 300 c.c. in all. I began with the paraffin in the 
liquid state but this was unmanageable, since it did not solidify 
quickly enough to prevent its being expelled and, therefore, pieces 
of soft solid paraffin were eventually employed. The patient 
stood this operation well although his pulse rose to 105°. The 
wound was closed without drainage. 

The immediate result of the operation appeared to be favor- 
able. The patient expectorated much less than before, but on 
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November 10, on examining the wound there was much bulging 
and on separating the edges a large quantity of turbid serum 
escaped. The patient then gradually deteriorated and the septic 
manifestations became progressively worse. 

On November 19 I was obliged to reopen the entire wound 
without anzesthesia and I removed the paraffin, packing the cavity 
lightly with gauze. Two days later, also without anesthesia, I 
aspirated the lung hoping to find the abscess but without success. 
Death from his septic chest condition occurred on November 28. 

An autopsy through the wound was performed by Dr. Baehr 
and this brought forth some interesting and suggestive disclosures. 


At the site of the operation and, in fact, over the entire right base 
the visceral and parietal pleure were densely adherent. There was found 
not a single large collection of pus in the lung but in each lower lobe there 
were eight or nine small abscesses, most of them from one to two centi- 
metres in diameter and lined by pyogenic membrane. The bronchi to both 
lower lobes and some to the upper showed intense congestion of the 
mucous membrane and in some places hemorrhage, All the bronchi were 
filled with thick, greyish-white purulent material. In addition to the 
abscesses there were some small areas of grey hepatization and small 
areas of gangrene, particularly in the right lower lobe. ‘The latter as 
well as many of the abscesses were peribronchial in distribution, In the 
left lower lobe there were numerous small areas of purulent broncho- 
pneumonia. 


I will now quote from the microscopical examination: 


“There is a marked thickening of the pleura from which fibrous 
bands run into the lungs. The walls of some of the bronchi are in- 
filtrated with polynuclear and round-cells. Many of the small abscesses 
can be definitely seen to have their origin in and about a small bronchus. 
In addition to the presence of small purulent foci some of the portions 
of the lung are seen to be completely necrotic.” 

The bacteriology showed the presence of diplococci, probably pneu- 
mococci, some streptococci and an abundance of Gram-positive and Gram- 
negative bacilli. 


All the time that we thought we were dealing with a bron- 
chiectatic abscess or some other form of lung abscess the dis- 
ease was in reality a presumably incurable septic fetid bron- 
chitis with its sequelz of suppuration and necrosis in the lung 


itself. And this particular error is one which has often been. 


made. (Garré and Quincke. ) 
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The case just reported was one in which there was a com- 
plete agreement in the diagnosis among all those who saw the 
patient clinically. He was supposed to be suffering from 
“bronchiectatic abscess of the right lower lobe.” Yet the 
bronchoscopy changed all this, for no bronchiectasis was dis- 
covered. The case then, in view of the two kinds of sputum, 
began to look like one of extrabronchial abscess and, indeed, 
the post-mortem findings showed this in measure to be true, 
though there was no actual fistulous connection between one 
large abscess and a bronchus. The infection of the operative 
field is also hardly to be wondered at, remembering the close 
adhesion of the septic lung with the parietal pleura. 

The misreading of the X-ray plates is an old story; and 
nowhere can one be misled more easily than in the diagnosis 
of intrathoracic conditions. 

In a recent case which was in the service of a medical col- 
league signs pointed to a subdiaphragmatic abscess with lung 
fistula and the radiograph showed a high right midriff dome. 
The patient had expectorated eight ounces of foul pus in one 
gush. His condition was critical. Tenderness and a mass in 
the right upper abdominal quadrant led me to incise here and 
I quickly emptied a gangrenous gall-bladder. Still the X-ray 
would not permit the idea of subphrenic disease to be put 
aside. At a careful post-mortem examination there was no 
subphrenic abscess, no liver abscess, no lung abscess! I have, 
indeed, come to the conclusion that a high diaphragm often 
signifies a relaxation or paralysis of this muscle in nature’s 
effort to reduce pressure upon inflamed organs, and that its 
existence is by no means pathognomonic of an exudate beneath. 


Case XIII.—Suppurative bronchiectasis; removal of right 
lower pulmonary lobe. Francis W., at two and three-fourths 
years of age, had fallen while he was holding some partially 
masticated nut in his mouth and, in the gasp which followed or 
accompanied his fall, some of the foreign material was aspirated 
into the lungs. There developed cough of a spasmodic nature, 
with the expectoration of much purulent mucus. 
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With the aid of the bronchoscope, Dr. Yankauer had suc- 
ceeded in removing much of the foreign matter and was finally 
unable to discover anything more within the visible part of the 
lung. Bronchoscopy was performed six or seven times during 
the following year. Still the cough and expectoration continued 
and now fever and rapid pulse were also observed, the tem- 
perature reaching as high as 105° and fluctuating at this high 
level for several days at a time with remissions between. 

An X-ray picture by Dr. Jaches showed opacity at the right 
base which extended up to the eighth rib (Fig. 13). 

The child now entered the surgical department of Mt. Sinai 
Hospital. He was well nourished but pale and apathetic. There 
was very marked clubbing of the fingers and toes (Fig. 1). The 
usual signs of consolidation were found at the right base. The 
spasms of coughing with the ejection of large quantities of foul 
mucopus were most painful to watch. 

Three times after admission to the Hospital he was broncho- 
scoped by Dr. Yankauer, and after each bronchoscopy with the 
clearing out of the cavity there was a remission in temperature. 
Judging by the amount of discharge at each emptying I had some 
hope that a Tuffier extrapleural tamponade might tend to improve 
the drainage in this case and, therefore, on January 23, 1914, 
in ether anzsthesia by the intrapharyngeal method managed by 
Dr. Branower, I made a long incision between the eighth and 
ninth ribs down to, but not through, the pleura. In order to get 
more room without making too long an incision I resected a part 
of the ninth rib and by digital separation I made a cavity about 
40 c.c. in size. Into this I placed three pieces of fat from the 
abdominal wall of another patient and closed the wound without 
drainage. No improvement followed this procedure, the cough- 
ing spells and expectoration remaining about the same. For a 
few days the temperature remained in the neighborhood of 100° 
and then there was a sharp rise to 104° with corresponding con- 
stitutional symptoms. The wound was slightly infected and slow 
in healing. 

A month later, February 27, 1914, a minute sinus remained. 
The child’s condition, however, was such that something radical 
had to be done. , 

Another bronchoscopy by Dr. Yankauer enabled him to see 
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all the bronchial openings but the picture was practically un- 
changed. Dr. Branower again managing intrapharyngeal ether 
anesthesia, | made a long incision above the eighth rib into the 
pleural cavity, spreading the ribs wide with retractors. The 
exposure was perfect. The two upper pulmonary lobes were ap- 
parently normal, of the usual yellowish-pink color of a child’s 
lungs. The lower lobe, however, was liver color and of a firm 
consistency. The piece of implanted fat was in position and 
apparently alive. There were dense adhesions of the lower lobe 
to the diaphragm and to the lateral costal pleura. All adhesions 
were quickly and rather roughly freed with the finger so that it was 
possible to place a strong double ligature of chromicized catgut 
completely around the hilum of the lower lobe after having 
crushed the part with a powerful clamp. The lobe was then 
cut away. A slight oozing from the stump led me to transfix 
once more and to ligate again double. The stump was then 
carbolized, salt solution was placed within the thoracic cavity, 
a piece of gauze was laid igainst the raw surface of the stump 
and led out of the posterior angle of the wound and another little 
piece of gauze was placed in the original sinus. The ribs were 
then approximated with chromicized catgut by the pericostal 
method. A continuous suture of fine chromicized gut was used 
to hold the intercostal structures together and the cutaneous in- 
cision was sutured with fine silk. At the end of the operation 
the patient’s pulse was about 150 but of good quality. The color 
which had been slightly cyanotic during the greater part of the 
operation became normal. Reaction was prompt and in less than 
an hour after the operation the boy was wide awake and crying. 
The hemorrhage had not been severe, most of it coming from the 
peeling away of the adhesions. 

A careful examination of the lobe which had been removed 
showed that all the bronchi were dilated and turned into what 
might be called abscess cavities. There was no trace of a foreign 
body. 

The first twenty-four hours after the operation the tem- 
perature did not rise higher than 101°. The patient’s condition 
was good, pulse about 140, very little cough, no expectoration. 
Then there was a rise to 103° the pulse reaching the alarming rate 
of 200. The wound was at once dressed, a little superficial sup- 


| 


880 HOWARD LILIENTHAL., 


puration found and all skin sutures removed. The gauze at the 
posterior angle of the wound was loosened and there was a dis- 
charge of turbid fluid, probably a mixture of salt solution and 
pus. A tube was slipped in alongside the gauze and full stimula- 
tion was ordered. The hemoglobin a few days after operation 
was, to my surprise, 75 per cent. though the little patient looked 
very anemic. Very gradually there was improvement, for two 
weeks, the child being in a serious condition, the pulse causing 
especial anxiety on account of its great rapidity. 

About a week after the operation mechanical suction appara- 
tus was fitted to the tube within the wound and this avoided 
frequent change of dressing. The patient’s appetite remained 
good throughout. 

On March 16, the slough representing the stump of the lung 
came away. 

After this there was steady improvement and the patient, at 
the present writing, six weeks after the lung resection, is in a 
satisfactory state of convalescence. A very small opening in the 
chest is still present but the outlook is most favorable.* 

Note.—This case demonstrates that bronchiectasis originally 
caused by foreign body aspiration may persist in an apparently 
incurable state after the removal of the exciting cause. 

The amount of fat put in at the time of the Tuffier’s lipo- 
tamponade, in view of the later findings, was absurdly small. 
But judging by the appearance and size of the bronchiectasis as 
seen after the resection I doubt that enough fat could have been 
transplanted to cure the patient. 

The cause of the tachycardia is somewhat obscure. Whether 
it was a septic phenomenon or whether, perhaps, it had to do with 
the changed pulmonary circulation it would be hard to say. Dr. 
Koplik, who saw the case in consultation, advised us to give 
digitalis and under this drug the pulse rate was certainly favor- 
ably influenced. 

Case XIV (Unfinished).—Bronchiectasis; thoracotomy and 
drainage. Louis G., thirty-three years old, was admitted to Mt. 
Sinai Hospital on February 26, 1914. He had been a patient of 
Dr. Mannheimer. 

Four years before he had had pneumonia followed by empy- 
ema for which he had been operated upon. For three years 


* At the time of proof-reading, May 10, 1914, the boy is perfectly well, 


| 
| 
> 
\ 
| 


PULMONARY ABSCESS AND BRONCHIECTASIS. 887 


he remained well then began to cough and expectorate large 
quantities of mucopurulent material. There were occasional 
marked hzmoptyses. The daily amount of expectoration was 
eight ounces. The patient was altogether miserable and unable to 
work. He had lost weight and strength. 

On admission, a cicatrix representing the former operation 
was seen in the posterior axillary line over the ninth rib which 
apparently had been resected. The general condition of the 
patient was good. The lungs anteriorly were negative and the 
right lung was also negative posteriorly. On the left there were 
signs representing consolidation from the left scapula to th >: 
base. There was clubbing of the fingers. 

An X-ray picture showed an infiltration of the left base with 
what seemed to be a pulling of the cardiac apex to the left by 
adhesions, 

About March 5 the patient was bronchoscoped by Dr. Yank- 
auer. This bronchoscopy was rather unsatisfactory, owing to the 
extremely poor anesthesia and the rigidity of the patient’s neck 
which made it difficult to introduce the instrument. Dr. Yank- 
auer failed to demonstrate a bronchiectasis but thought that he 
saw granulation tissue in the bronchial walls. 

On March 11, 1914, in intratracheal ether anesthesia, I in- 
cised one space above the old cicatrix and to my chagrin passed 
through the diaphragm and into the abdomen. The peritoneal 
opening was at once sutured and the chest entered in the seventh 
interspace with wide resection of the seventh and eighth ribs. 
There was a mass of pleuritic adhesions, the lung also being ad- 
herent to the chest wall so that twice it was injured and had to be 
sutured. A needle puncture now permitted the aspiration of a 
few drops of foul, thick pus and in the posterior part of the 
wound near the angle of the rib I opened into the now empty 
bronchiectatic sponge. The cavity, about 50 c.c. in bulk, was 
packed with gauze and part of the cutaneous wound closed with 
drainage. Considerable distress followed the operation, with 
cough, temperature 103° and bloody expectoration. 

To-day, April 10, the patient’s condition is improved and the 
wound is healing rapidly. He still expectorates from one to two 
ounces daily and his complete cure without further operation is 
doubtful. 
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Abscess partly filled with fluid. Note line of liquid level. Right upper lobe. 


(This patient 
was not operated upon.) 
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Compare with Fig. 5. 


Anterior radiograph demonstrating extent of bronchiectatic mass. 
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Case IV. Result of posterior thoracoplasty. Compare with Fig. 5. 
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Posterior radiograph showing reduction in the capacity of the right chest following thoraco- 
plasty. Case 
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eV. Note the size of the wound and t 


five bronchial openings. 


Even this thorough drainage did not result in cure. 
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Posterior radiograph. 


Acute lung abscess. 


Fic. 8. 


Note pseudoliquid level. 


Putrid abscess of left upper lobe. Case VII. 


There was no free fluid in this chest. 


Case VIII. Miss E. B. 
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Case IX. 


Large putrid abscess right lower lobe. 


Probably from a subdiaphragmatic source. 
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Case X. Showing opacity in right chest probably indicating course of subdiaphragmatic 


abscess to a bronchus. 
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Photograph showing patient recovered after drainage of apical abscess. 
fingers no longer present. 


Clubbing of the 
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Fetid bronchitis mistaken for right lower lobe bronchiectasis. 


Fic. 22. 
Case 


Fic; 13. 
Case XIII. Case of bronchiectatic infection of entire right lower lobe. 
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PULMONARY ABSCESS AND BRONCHIECTASIS. 883 


CONCLUSIONS BASED ON OBSERVATIONS IN THE CASES 
RECORDED. 


1. The differential diagnosis of true lung abscess and sup- 
purative bronchiectasis is important. 

2. Radiographic study of each case is essential. 

3. Bronchoscopic examination is a valuable procedure, and 
should not be omitted. 

4. Drainage of a lung abscess by thoracotomy is likely to 
result in cure. 

5. Drainage of large infected bronchiectases may be fol- 
lowed by improvement, but complete recovery is unlikely. 

6. Extensive thoracoplasty should be reserved for those 
cases in which other operations have failed. 

7. Exploration of the pleural cavity and of the lungs by 
intercostal thoracotomy is feasible and reasonably safe. 

8. Extirpation of a bronchiectasis by removal of the af- 
fected portion of lung may lead to complete recovery. The 
danger of the operation is great. 

g. Artificial pneumothorax and Tuffier’s extrapleural tam- 
ponade should be reserved for cases of pure tuberculosis. 

10. Intratracheal insufflation is a simple, accurate and safe 
method of securing differential pressure. 

11. Operations involving one lung can be performed with 
inhalation anesthesia. 
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VISCERAL PLEURECTOMY FOR CHRONIC 
EMPYEMA.* 


BY CHARLES H. MAYO, M.D., 


AND 


E. H. BECKMAN, M.D., 
OF ROCHESTER, MINN. 


CHRONIC empyema is a condition which is quite common 
in spite of the fact that it results, in most instances, from the 
failure of early diagnosis and the establishment of sufficient 
drainage in the acute stage. In the acute stage, if free drain- 
age is established early and the adhesions broken up at the 
time of the first drainage, the lung re-expands quickly, thus 
obliterating the abscessed cavity, and the patient goes on to 
rapid recovery. In the neglected case in which the infected 
fluid remains in the pleural cavity for a considerable length of 
time, the pleura becomes so thick and fibrous that even after 
free drainage is established, the lung cannot re-expand. In 
nearly all cases, this is because of the adhesions and the thick- 
ened pleura, and not due to any extensive disease of the lung. 
It is true that in some cases there is an abscess in the lung 
which drains spontaneously into the pleural cavity, but this 
does not seem to be the usual way in which an empyema takes 
place. 

In the chronic cases of empyema the ribs prevent the chest 
wall from dropping in and the adhesions and the thickness of 
the pleura prevent the lung from re-expanding. The result is 
a large cavity which continues to discharge varying amounts 
of pus. Nature cannot obliterate this cavity, as she ordi- 
narily obliterates cavities by collapse of the tissues about it. 
Neither can she force granulations through the fibrous wall of 
the abscess. 

Various methods have been devised by surgeons to obliter- 


* Read before the American Surgical Association, April 10, 1914. 
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ate this cavity. Estlander’ resected the ribs subperiosteally 
over the entire area. The number of ribs resected varies with 
the size of the cavity. It is important to be radical and to 
resect one rib too many rather than one too few in order that 
no dead space remains in the upper or lower part of the cavity 
to continue suppuration. Many surgeons have modified this 
operation; for example, Saubouttin,? Beck,? Quenu,* and 
Tietze ® resected small portions of the ribs through parallel 
and vertical incisions of the region involved. Jaboulay 
and Leymarie® divided the sternal attachment of the ribs, 
making use of the articulation at the vertebral column to 
mobilize the chest-wall, while Boiffin? recommends resection 
of the ribs close to the vertebral column, making use, as it 
were, of the mobility of the costal cartilages. More recently, 
Wilms *® has combined these two operations and resects a 
couple of inches of several ribs along the spine and also along 
the sternum in order to mobilize the chest-wall. Schede® 
noticed that some empyema cavities did not heal even after ex- 
tensive resections of ribs. He observed that the thickened 
pleurze did not unite with each other but directly impeded re- 
covery. Consequently, he devised the operation which bears 
his name. This consists of removing not only the ribs cover- 
ing the empyema cavity, but also the thickened parietal pleura 
and the intercostal muscles, so that the skin and superficial 
muscles rest directly against the thickened visceral pleura. 
This operation is usually performed through a U-shaped incis- 
ion beginning along the external margin of the pectoralis major 
muscle to the lower part of the thorax and then backward and 
upward to the median line of the scapula. The skin, super- 
ficial muscles and scapula are then reflected upward, while the 
pleura, ribs and deeper muscles are removed over the entire 
cavity. The operation is severe and the shock to the patient 
is often alarming if not fatal, especially since many of these 
patients are in an extremely debilitated condition. 

In 1893, Fowler,” operating on a woman thirty-five years of age who 


had had an empyema with a fistula for ten years, dissected out the scar 
tissue surrounding the fistulous tract and removed the entire mass of 
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fibrous tissue from the diaphragm and lung. He was surprised to dis- 
cover that the lung began to re-expand as soon as this thick scar tissue 
was peeled from it. The patient recovered from the operation and the 
wound entirely healed within a few weeks. The case was reported in 
December, 1893. In commenting on the case, Fowler stated that the 
history suggested a method of dealing with some of the cases of old 
empyema with a persistent sinus which resists all the means usually 
employed for their cure. 

DeLorme,” after observing autopsy cases of old empyema, decided 
that the lung would re-expand if the thickened pleura was removed from 
it. Consequently he devised the same operation and reported it about 
three months later, in the early part of 1894. Unfortunately, his patient 
died from hemorrhage and shock. 


These two men performed the same operation and arrived 
at the same conclusions concerning these cases, the difference 
being that one of them performed the operation, following 
out the steps as he proceeded, while the other studied out the 
operation in advance and then performed it. Ransohoff,™ 
following the work of Fowler and DeLorme and appreciating 
the difficulty of removing the thickened pleura in some cases, 
advised making multiple incisions at right angles to each other 
about a quarter of an inch apart, through the thickened pleura 
down to the lung, so that the entire visceral pleura should be 
gridironed. This is a valuable procedure and may often be 
used with good results in conjunction with visceral pleu- 
rectomy. 

We believe that the operations of Fowler and DeLorme 
have not received the attention from American surgeons which 
they deserve. We have been able to find but twenty-four cases 
reported in the literature by three operators in the twenty years 
that have elapsed since the reports of Fowler and DeLorme. 
The efforts of surgeons up to the time of their reports had 
evidently been directed entirely to obliterating the cavity in 
chronic empyema by collapsing the chest-wall. They appar- 
ently had not appreciated the fact that in most instances the 
lung itself was not badly diseased and that it would re-expand to 
a greater or less extent if given an opportunity. Even to-day 
the possibility of restoring a portion or even an entire lung to 
the patient is not fully appreciated. In this age of conserva- 
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tion it certainly seems worth while to attempt it even if we do 
not always succeed in restoring to the patient the use of a 
portion of such a valuable organ as the lung. 

Keen’s Surgery ** states that, as a rule, satisfactory results 
cannot be expected by this method if the operation is under- 
taken after four or five months have elapsed since the primary 
drainage. Von Bergmann’s Surgery ‘‘ tells us to try decorti- 
cation of the lung when other methods fail. If it is possible 
for the lung to re-expand in a reasonable proportion of the 
cases without involving more danger to the patient than by 
other methods, we accomplish everything that is accomplished 
by the other methods and, in addition, restore to the individual 
the use of a lung or portion of a lung. This factor certainly 
seems important enough to be considered seriously. In pre- 
vious years the results from the Estlander and Schede opera- 
tions were so discouraging that, through a process of evolution, 
we have gradually taken up the operation of visceral pleu- 
rectomy in conjunction with these other procedures. 

We wish to report two cases in which this thickened pleura 
was removed from an entire lung in an adult, in both cases 
more than six months after a primary drainage. 


Case I (No. A31028).—Male, aged twenty years. Date of 
operation November, 1911. Patient had had typhoid fever. Sick 
for three months following the typhoid when an empyema was 
discovered on the right side and drained. This was in January, 
1908. This had been draining at intervals until he first came 
under observation. Examination revealed a nearly collapsed lung 
on the right side, with an enormous cavity which extended from 
the diaphragm to the clavicle. Through an opening large enough 
to explore the cavity, the thick, fibrous pleura over the entire 
lung was removed. There were a number of fibrous bands which 
entered into the tissue or the lung and others that bound it to the 
diaphragm. These were freed as well as possible. The case was 
considered very unfavorable after the operation was finished. To 
our surprise, the lung soon filled the entire thoracic cavity and 
drainage was entirely stopped by January 5, 1912, fifty-one days 
after the operation. There were good breath-sounds over the 
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entire right thorax, the patient steadily gained in health and 
strength and has remained entirely well to the present time. 

Case II (No. A77103).—Male, aged twenty-three years. 
Examined December 7, 1912. Was shot with a rifle through 
the left chest in October, 1912. Bullet entered from in front, 
passed entirely through the thorax and was found lodged under 
the skin of the back. Three weeks later an empyema was 
drained. When examined the left thorax was shrunken, the 
patient very weak and emaciated and the entire left lung col- 
lapsed. He was advised to return to his physician to get in better 
condition to undergo a pleurectomy. 

Six months following the primary drainage, in May, 1913, he 
returned for operation. A complete visceral pleurectomy of the 
left lung was made. The thickened pleura was removed from the 
lung, diaphragm and pericardium as well as possible. There was 
very little bleeding and, although the patient was emaciated and 
weak, there was almost no shock following operation. Drainage 
ceased entirely in three months. There were good breath-sounds 
over the entire thorax and he had gained nineteen pounds in 
weight. Two months later the patient returned with a small 
collection of pus in the pleural cavity under the left axilla. This 
was drained. He still has a small cavity at this point which will 
require further operation but at least two-thirds of the lung is 
functionating. 


These two cases illustrate the possibility of a collapsed lung 
re-expanding even after many months. We do not intend to 
say that such results can be accomplished in every case of 
chronic empyema, and we realize that pleurectomy must be 
combined with resections of rib and the Ransohoff technic in 
most instances. We wish to emphasize the fact that in 
our experience pleurectomy has not produced anywhere near 
the same degree of shock that the Schede operation does. 
We believe that in most instances it should be attempted before 
extensive resections of rib are undertaken. If the lung only 
partially expands, resections can be done at a second operation 
without any loss except the time of the patient. 

Tiiffier *° recommends that with the patient in poor con- 
dition the operation be divided into several stages, rather than 
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attempting to complete it in one stage. He also recommends 
the DeLorme operation in selected cases. We also believe 
that many of these cases should be operated upon in stages, 
and pleurectomy can be attempted. If this does not obliterate 
the entire cavity, one usually gains some lung expansion and 
the remainder of the cavity can be obliterated later by the 
Estlander or Schede operation. 

We wish to report two other cases in which the wound 
healed primarily following pleurectomy, 


Case III (No. A71074).—Male, aged twenty-two years. 
Patient with a left sided empyema following pneumonia, which 
had drained at intervals for thirteen months. A cavity six inches 
in diameter posterior to the pericardium was explored and the 
thick membrane covering the pleura and diaphragm removed. 
The cavity healed entirely in thirty-nine days. 


Case IV (No. A73419).—Male, aged eighteen years. Patient 
had a left sided empyema which had drained for over two years. 
At operation, a cavity the size of a large grape-fruit was found 
external to the pericardium. The thick membrane was pealed 
from the lung and partly from the pericardium. The cavity 
closed in three weeks. 


In discussing the treatment of such cases, a word should 
be said in regard to the preparation of the patients for opera- 
tion. Many of these patients are as much in need of pre- 
operative preparatory treatment as patients about to undergo 
an operation for prostatectomy. 

It is very important that the drainage should be at the most 
dependent part of the cavity. We have seen several patients 
gain from fifteen to twenty-five pounds in a few weeks with a 
corresponding gain in strength by changing the point of drain- 
age to the most dependent part of the cavity. Autogenous 
vaccines should also be employed. After the patient has 
stopped gaining, following such an operation for drainage, and 
is in the best condition possible, irrigation of the cavity twice 
daily with a weak iodine solution helps reduce the infection 
to a minimum. In regard to the operation itself, sufficient 
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exposure must be obtained to make every portion of the cavity 
freely accessible. The entire cavity should be cleansed as 
thoroughly as possible and then swabbed with strong tincture 
of iodine before pleurectomy is begun. The incision through 
the thickened pleura is best started posteriorly along the ver- 
tebre, as there is less danger, especially on the left side, of 
entering the pericardium. One need not fear slitting entirely 
through the thick pleura down to the healthy lung, as the 
bleeding does not seem to be excessive, and, although the lung 
has been injured enough to allow air bubbles to escape, in 
almost every instance no harm has arisen from such injury 
and apparently no extensive infection to the lung by such ex- 
posure has occurred. Pneumonia has not occurred in any of 
the seven cases in which pleurectomy has been performed. 
Abundant drainage to the furthest points of the cavity should 
be provided for by small gutta-percha drains to prevent re- 
accumulation of the fluid in the pleura. One operative death 
has occurred in this series. With our present knowledge we 
believe that too extensive an operation was attempted on this 
case. Now we divide the operation into stages when necessary. 
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THE PLEURAL AND PULMONARY COMPLICATIONS 
OF TROPICAL ABSCESS OF THE LIVER. 


BY JAMES E. THOMPSON, M.D., 
OF GALVESTON, TEXAS, 


Professor of Surgery in the University of Texas. 


A DESCRIPTION of the anatomic relations of the liver to the 
diaphragm and to the structures in contact with the upper 
surface of the diaphragm will make the study of the paths of 
direct extension of infection much easier to understand. 


Most of the upper or convex surface of the liver is in contact 
with the diaphragm. Over the greater part of this area of contact 
the peritoneal cavity intervenes, potentially at least, each opposing 
structure being covered by its own layer of peritoneum. Over the 
rest of the area the liver and diaphragm are in actual structural 
contact, being separated by a layer of connective tissue only. The 
area uncovered by peritoneum is bounded in front by the attach- 
ments of the anterior layer of the right and left coronary liga- 
ments and by their junction with the falciform ligament; behind 
by the posterior layer of the right and left coronary ligaments, 
and their reflection on to the posterior borders of the lobes of the 
liver and the anterior surface of the vena cava. Figure 1 rep- 
resenting the upper surface of a liver shows this area darkly 
shaded. The vena cava inferior grooves the liver at the middle of 
its posterior edge. It will be seen that at least four-fifths of this 
area lies in the right lobe of the liver. If a number of livers 
are examined in the dissecting room, it will be found in most 
cases that the highest point of the convex surface of the right 
lobe occupies a portion of the organ in front of this area, but that 
occasionally a liver is met with where the uncovered area repre- 
sents the highest point and occupies the dome of the diaphragm. 
A study of the under surface of the diaphragm shows a replica 
of the upper surface of the liver. 

It has been stated by some writers that most liver abscesses 
that penetrate the diaphragm pierce it through this uncovered 
area. There is no doubt that it is a fairly frequent path of direct 
infection, but I have failed to find enough evidence to support 
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the statement. It seems to be an easy matter for an abscess in 
any part of the liver to contract adhesions to the under surface 
of the diaphragm and to pass upward through it. The frequency 
with which abscesses tend to point through the lower intercostal 
spaces in the axillary line, suggests at least that the peritoneum 
is no barrier. If an abscess occupies the upper portion of the 
right lobe of the liver, as it increases in size it will bulge toward 
the pleural cavity and the first effect will be to push the diaphragm 
against the chest wall, and obliterate the lower portion of the 
phrenicocostal sinus (Fig. 2). By doing so the lower edge of the 
lung is pushed upward, and is prevented from reaching the lower 
limit of this space even in forced inspiration. If the abscess ex- 
tends in this direction, adhesion of the two layers of peritoneum 
and pleura occurs in advance and both peritoneal and pleural 
cavities are obliterated at these points. If, however, the abscess 
extends upward it may open into the pleural cavity above these 
adhesions, or directly into the lung if adhesions have formed 
between it and the upper surface of the diaphragm. The struc- 
tures lying on the upper surface of the diaphragm, that correspond 
to the upper surface of the liver, are the whole base of the right 
lung, the base of the pericardium, and part of the base of the 
left lung. Fig. 1 explains this clearly. The area outlined in red 
represents the area of liver which is in relationship with the 
pericardium above. It is seen to occupy almost the whole of the 
upper surface of the left lobe and a considerable part of that 
of the right lobe, including almost half of the area uncovered by 
peritoneum. A very small area of the upper surface of the left 
lobe touches that part of the diaphragm in contact with the 
left lung. The right lobe of the liver touches the diaphragm over 
the whole area corresponding to the under surface of the right 
lung. Fig. 2 is a right lateral, sagittal section, and shows the 
reflection of peritoneum in front and behind, from the upper 
surface of the liver on to the diaphragm and posterior body wall. 
The phrenicocostal sinus is shown in front and behind. 

Secondary extension of the inflammation from the liver to 
the lungs may occur in one of two ways. 

1. By direct extension through the diaphragm. 

2. By embolism of the pulmonary arteries due to the abscess 
bursting into the hepatic veins or into the vena cava. 
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THORAX ABSCESS OF THE LIVER. 893 


I. DIRECT EXTENSION THROUGH THE DIAPHRAGM. 

From the preceding anatomical description the paths of 
direct extension into the pleural cavity and to the lungs will 
be easily understood. The pleural cavity is probably never 
invaded by metastasis but always by direct extension, and the 
same path usually holds good for the lower lobes of the lungs. 
The process with a few modifications is as follows: Extension 
of the original liver abscess proceeds toward the diaphragmatic 
surface of the liver. The diaphragm is incorporated into the 
abscess cavity and is gradually destroyed. What occurs next 
will depend on a number of factors. If the necrotic process is 
rapid and no antecedent pleurisy has caused adhesion of the 
lower lobe of the lung to the diaphragm or to the chest wall, 
the pleural cavity will be opened and the contents of the 
abscess emptied into it suddenly, producing serious fulminating 
symptoms of dyspnoea and all the signs of an acute pleural 
effusion (Thomson). Usually the diaphragm is penetrated 
slowly and actual perforation is preceded by pleurisy, just as 
peritonitis precedes perforation of the abdominal viscera. The 
inflammation of the pleura may terminate in an accumulation 
of fluid, or in adhesions between the lung and the diaphragm 
or chest wall, or in both conditions to a different degree. In 
quite a large number of cases effusion is present in greater or 
lesser quantity. At first it is serous and sterile; later, it may 
become infected and seropurulent or purulent. At first the 
accumulation occupies the lower region of the chest cavity, the 
diaphragm forming its lower boundary. If no adhesions form 
between the lung and the chest wall the whole pleural cavity 
may become involved and filled with fluid. Owing to the fre- 
quency of adhesions between lung and parietal pleura, localized 
collections in the lower portion of the pleural cavity or even 
between the lung and diaphragm are more common. 

When the diaphragm is perforated finally, the pus from 
the liver abscess mixes with the pleural fluid, imparting to it 
its own peculiar physical characteristics. The mingling of the 
two fluids is rarely attended by acute symptoms, because the 
pleural surfaces are now less susceptible to injury and the 
absorption of morbid products is less active. At the most, 
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there may be slight increase in pain or dyspnoea. The change 
of the fluid from serous to purulent may be discovered by 
chance even, at a subsequent tapping. When adhesions form 
between the diaphragm and the under surface of the lower 
lobe of the lung, the pleural cavity is shut off at an early date. 
As a rule, the application of the two surfaces is close and no 
cavity is left. But occasionally a small portion of the pleural 
cavity is imprisoned between the lower surface of the lung and 
the upper surface of the diaphragm. In the former case the 
inflammatory process passes slowly through the diaphragm into 
the lungs and the abscess cavity bores its way through the 
lung tissue until a bronchus is opened, into which the contents 
are finally discharged. In the latter the abscess opens first 
into the intervening cavity and later bores its way through the 
lungs. 

The post-mortem appearances of such conditions show 
marked anatomic variations. In some instances (usually re- 
cent cases) the hepatic abscess may still be of a reasonable 
size and the pulmonary track short and comparatively narrow. 
At a later date the track through the lung may be transformed 
into a large cavity which communicates with a similar cavity in 
the liver (Fig. 4). (Strong.) In others (older cases) the he- 
patic abscess may be reduced to a very small size, while the 
track in the lung may show extensive cavitation, of irregular 
shape and with ragged disintegrated walls. This disproportion 
between the cavities in the lung and liver is often so marked 
that the liver abscess may be considered as practically healed 
(Fig. 3). The cause of death in such cases must not be as- 
cribed to the destruction of liver tissue, but to the pleural or 
pulmonary complications ; or, in rare instances, to metastatic in- 
fection of other organs. In one of our cases (Case X) an ab- 
scess had opened primarily into the lower part of the pleural 
cavity, the lung being penetrated secondarily. The post-mortem 
examination showed that the liver abscess had almost healed up 
and that nearly all the pus which was being discharged through 
the bronchi had been formed in the pleural cavity and in a 
cavity found in the lungs. The lower lobe of the right lung 
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Specimen of liver and lung laid open, showin z abscess in liver almost healed but abscess 
in lung very large and active. (Path. Museum University of Texas ) 
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Sagittal section of lung and liver, showing multiple abscesses in the liver and a small 


abscess in the lung communicating with one in the liver. (Path. Museum 
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was occupied by a cavity as large as a man’s fist, the walls of 
which were disintegrated and friable. The contents consisted 
of pus of a chocolate color. The cavity drained externally into 
a large bronchus and opened by a small aperture into the 
pleural cavity. There was no direct connection between it and 
the liver. Careful examination of the upper surface of the 
diaphragm revealed a shallow excavation in its upper surface 
not more than one-half an inch deep and three-fourths of an 
inch wide. The walls of this cavity were formed by cicatrized 
liver tissue. Section of the neighboring liver showed an insig- 
nificant amount of cicatricial tissue. A profuse amount of pus 
typical of liver disintegration had been discharged daily for 
months in the expectoration and by drainage from the thoracic 
cavity. Death finally resulted not from liver or lung infec- 
tion, but from infection (abscess) of the brain. In another 
case (Case XI) recently observed, giving a typical history of 
hepatic abscess with pleural and pulmonary involvement asso- 
ciated with expectoration of large quantities of chocolate pus, 
the lower portion of the pleural cavity and the upper surface 
of the diaphragm were fully exposed to view by an extensive 
excision of the chest wall. No trace could be found of a liver 
abscess, although a most minute search was made. The 
pleural cavity contained a large quantity of thick, white pus 
mixed with masses of chocolate colored pus. We were also 
unable to find the opening from the pleural cavity into the 
lung. As this case recovered it is within the bounds of possi- 
bility that our observations may be incorrect. A similar case 
is quoted by Marion. 

We have strong evidence pointing to transference of the 
amoebic infection from the liver to the lungs, for Lafleur and 
others have shown that the walls of the pulmonary cavities 
contain amoebe, and they ascribe the extensive destruction 
of the lung to the agency of these organisms. It is impossible 
to explain the persistence of the symptoms and the extension 
of the ulceration by any other hypothesis. I have been able 
to collect some cases that seem to me to admit of no other 
interpretation. Such are the cases reported by Roch, Suzuki, 
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Cantlie, Godlee and others, in which the presence of a liver 
abscess was clearly demonstrated as the primary infection 
either at autopsy or during life. In each one of these cases 
the liver abscess had healed up and the cause of death was 
abscess of the lung. Marion and Natton-Larrier have reported 
cases of amcebic abscesses of the lungs in which the symptoms 
pointed strongly to hepatic abscess as a primary condition, but 
in which no liver abscess could be demonstrated at the time of 
operation. Appended here are short résumés of the cases 
mentioned above: 


I. INFECTION OF THE LUNGS BY DIRECT INVASION, 


Rocu reported a case in which the liver abscess penetrated the 
diaphragm and chocolate pus was expectorated. Death finally occurred 
from exhaustion. At the autopsy there was only a cicatrix to show the 
site of the liver abscess. The entire base of the right lung was occupied 
by purulent cavities. 

SuZUKI mentioned a case of successful operation for hepatic abscess 
following dysentery. Eight months later an abscess formed in the upper 
lobe of the right lung, which was opened successfully. 

CANTLIE reported a case of successful operation on a liver abscess. 
Six months later empyema of the right pleural cavity developed. After 
draining, the patient died. Autopsy showed an abscess in the upper 
lobe of the right lung. The liver abscess had healed completely. 

GopLee: Three such cases are reported by Godlee. 

(1) Case 8.—A patient spitting up chocolate-colored pus was operated 
upon and an abscess in the base of the right lung opened. The finger was 
passed through the diaphragm into an abscess cavity in the liver. Two 
months afterward the patient, died from hemoptysis. The autopsy showed 
irregular cavities in the right lung, but that in the liver had healed up. 

(2) Case 9—A patient with abscess of the liver began to spit up 
chocolate-colored pus. Eventually, an abscess in the base of the right 
lung was opened on two occasions. Death occurred from abscess in the 
brain. The autopsy showed little or nothing to indicate the old abscess 
of the liver. 

(3) Case 10.—A patient with abscess of the liver developed signs of 
an abscess at the base of the right lung. This was opened and drained. 
He eventually died from an abscess in his brain. The autopsy showed an 
extensive abscess in the lung, but nothing except adhesions between the 
liver and diaphragm to indicate the old abscess in the liver. 

Marion reported a case of abscess of the lung, with profuse expec- 
toration of pus containing no other organisms except amcebe. The patient 
had suffered from several attacks of ameebic dysentery. Abscess of the 
liver was suspected but not found either by aspiration or at operation. 
Resection of ribs revealed adhesion of lung to diaphragm, but no abscess 
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in the liver (compare our cases). An ameebic abscess the size of an 
orange was found in the lower lobe of the right lung. The patient 
recovered, 

NATTON-LARRIER reported a case of a patient with a history of dys- 
entery, who developed an ameebic abscess in the lower lobe of the right 
lung. During operation for draining the liver abscess, no affection of 
the liver was discovered. The patient recovered. 


2. INFECTION OF THE LUNGS BY EMBOLISM. 


Compared with direct invasion, infection by this route is 
very infrequent. Many reported cases are open to serious 
doubt because of the carelessly conducted autopsies. Others 
must be accepted unequivocally. 


The one reported by Colin is typical of this condition. A patient 
with abscess of the liver died with symptoms of intense dyspncea and 
asphyxia. The autopsy showed an abscess of the liver which had opened 
into the ascending vena cava. Scattered abscesses were found in both 
lungs. 

LAFERRERE reports a case of abscess in the left lobe of the lung con- 
secutive to one in the right lobe of the liver. 

BUNTING mentioned a case of ameebic abscess of the liver with no 
involvement of the diaphragm or pleura, in which an abscess cavity was 
present in the upper lobe of the right lung. There were absolutely no 
signs of direct extension of communication between the two abscesses. 


On reflection it is rather remarkable that this mode of in- 
fection should be so rarely encountered. Perhaps the low in- 
tensity of the inflammation, the extent of fatty degeneration 
in the liver tissue surrounding the abscess cavity, and the fre- 
quent absence of microorganisms other than amcebe explain 
the rarity of embolism; or, on the other hand, it is probable 
that the lungs are particularly resistant to the invasion of 
amoebz under ordinary conditions. That under certain condi- 
tions amcebze do pass from the abscesses into the hepatic veins 
and into the lungs and even through their capillaries into the 
systemic circulation is shown by the appearance of cerebral 
abscesses of embolic origin, containing amcebze. One of our 
cases (Case X) at autopsy showed an abscess in each frontal 
lobe and in the left lateral cerebellar lobe. Many such cases 
have been reported. 
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PROTHERAT reported a case of ameebic liver abscess, with purulent 
expectoration also containing amcebe. The patient died with marked 
cerebral symptoms and the autopsy showed a brain abscess containing 
ameebe. Kartulis has stated that brain abscesses occur in 3 per cent. of 
all liver abscesses. 


SYMPTOMS OF PULMONARY AND PLEURAL INVOLVEMENT. 


Added to the symptoms of hepatic abscess, the first sign 
of importance is severe pain in the shoulder. This is always a 
symptom of diaphragmatic involvement. It may be accom- 
panied by increase in pain and tenderness over the lower part 
of the chest, which is suggestive of involvement of the lower 
portion of the pleural cavity. A distressing tickling or hacking 
cough may be present at this time, with or without any signs of 
pleural effusion. The symptoms increase in intensity until, with- 
out any other warning, the patient may expectorate suddenly 
a large quantity of chocolate-colored pus. Temporary relief 
of the symptoms follows and the patient may improve daily in 
health, if the drainage is free and if too much liver tissue has 
not been destroyed. When the drainage is free, pus flows 
without hindrance into the bronchi and is expectorated con- 
stantly. As time passes the quantity expectorated diminishes, 
and in some (rare) cases the abscess cavity may heal up com- 
pletely and a spontaneous cure may result. In other cases 
drainage may be intermittent. Periods of profuse flow alter- 
nate with those of scanty flow or it may even cease for a time. 
During the periods of profuse flow the patient is free from 
pain and fever. When the flow ceases, pain and fever return 
again. In cases that drain poorly the outlook is serious, be- 
cause the conditions favoring progressive necrosis of liver 
tissue are still present; and, further, the continued use of the 
lung as a channel for the discharge allows the amcebic infec- 
tion to gain a stronghold in lung tissue and to cause extensive 
destruction and cavitation. 

The foregoing description applies to that class of cases 
where adhesions between the lung and diaphragm have pre- 
ceded the pointing of the abscess. Where no adhesions have 
formed the abscess opens directly into the pleural cavity and 
fills it more or less. Signs of serous effusion often antedate 
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actual perforation, in which event, except for an increase in 
the quantity of fluid, the physical signs do not alter. In such 
cases it is often impossible to determine the time of actual 
perforation, symptoms of empyema being gradually added to 
those of serous effusion. The change in the character of the 
fluid is often discovered by chance after aspiration. In the 
event of perforation of the abscess into an intact pleural 
cavity (probably very rare) very acute symptoms come sud- 
denly. Pain and dyspnoea are intense. The whole pleural 
cavity may fill up in a very short time and the lung may be 
acutely compressed. If these cases are left to Nature and the 
pleural cavity is not drained, the outlook is very grave. Spon- 
taneous evacuation of the accumulation may occur through the 
lung or through the chest wall. The former route is probably 
the most frequent. Even in cases that are drained, the mor- 
tality is very high. Pus is often discharged through the chest 
wall and into the bronchi simultaneously and in many instances 
drainage of the pleural cavity fails to relieve the expectora- 
tion completely. Some cases recover, but many of them die 
from exhaustion. Occasionally, cavities form along the drain- 
age track in the lung in spite of external drainage, and from 
them pus of a chocolate color is expectorated constantly. 


FREQUENCY OF PLEURAL AND PULMONARY INVOLVEMENT. 


This has been estimated variously by different writers. 

Rendu, analyzing 563 cases, found 31 cases where the 
abscess had opened into the pleural cavity, or 5.5 per cent. 
Molinié stated that it occurred in 8.9 per cent. of cases; 5.5 
per cent. for the opening of the abscess into the pleural cavity 
and 3.4 per cent. for the presence of serous effusion. Harris 
found the pleural cavity involved 3 times in 95 cases. Futcher, 
in 119 cases, found the lung involved in 6 and the pleural cavity 
in 3 cases. Strong, in 100 fatal cases, found the lung involved 
in I case and the pleural cavity in 2 cases. 

Our cases show a marked contrast. In 27 cases we found 
the lung and pleural cavity affected in 11, 1.e., 40.8 per cent. 

ProGNosis.—This can be more conveniently discussed 
under two heads: 
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1. The prospects of spontaneous cure. 

2. The results of operative procedures. 

1. Spontaneous Cure.—This result may be hoped for in a 
small proportion of cases in which the abscess penetrates the 
lungs directly without infecting the pleural cavity, but it prob- 
ably never occurs when the pleural cavity forms an inter- 
mediary channel between the liver and the bronchus. Quite 
a number of cases have been reported from time to time that 
can be accepted without cavil as instances of real cures. Such 
are two reported by Vertiz, where a period of good health had 
elapsed, without bad symptoms, long enough to justify the 
conclusion that the abscesses in both liver and lung had healed. 
Others cannot be accepted without question. Such are two 
reported by Phillips, which were treated with ipecac and 
emetin, but were under observation too short a time to justify 
the conclusion that they were cured. It has been my privilege 
to see five cases where the abscess opened directly through the 
lungs. Of these only one certainly recovered (Case VII), 
not spontaneously, but following excision of the chest wall, 
and drainage of the abscess cavity. Another (Case VI) left 
hospital in 30 days, still expectorating chocolate-colored pus 
and having a septic temperature. A third (Case V) died in 
hospital four months after admission from exhaustion, spit- 
ting chocolate-colored pus to the last. The two others are not 
in the case reports, having been under observation prior to the 
year 1907. Both died eventually from exhaustion, with every 
symptom of pulmonary abscess, spitting chocolate-colored pus 
to the last. In only one, 1.e., the case that recovered, was the 
abscess located by aspiration. We failed signally to find the 
abscess cavities by the aspirating needle in all the rest. 

2. The Results of Operative Procedures—tThe mortality 
of hepatic abscess in general is always high. Varonoff collected 
1089 cases which were operated on in Egypt, during a period 
of 25 years, and found a mortality of 34 per cent. in those 
operated on by a large incision, and a mortality of 60 per cent. 
in those treated with the trochar and cannula. Martin, in 
Cambodge, found a mortality of 37.5 per cent. Gaide, in 
Toulon, found a mortality of 33 per cent. The best statistics 
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on a series of consecutive cases is given by Cantlie. Out of 
100 cases there were 82 recoveries and 18 deaths, a mortality 
of only 18 per cent. Of these cases 90 were treated by evacua- 
tion with a trochar and cannula (Manson’s method). Our 
own mortality for the cases reported was, roughly, 29 per cent. 

A separate analysis of the cases showing pleural and pul- 
monary complications reveals an enormous increase in the 
mortality. According to Molinié the mortality is as high as 
84.8 per cent. Our own mortality for a consecutive series 
of cases amounts only to 45.4 per cent., but the number is 
small. It is my conviction that a mortality of 75 per cent. 
would represent an average. If every case leaving hospital 
could be followed up many of those discharged as improved 
would be found to have died of exhaustion. An analysis of 
our own reports will explain this statement. 

I have made an analysis of our own reports since 1907, 
and find that 27 cases of hepatic abscess have been operated 
upon. The results which I have tabulated very carefully are 
as follows: 


8, roughly, a mortality of 29 per cent. 


CONDITION OF THE 13 CURED CASES WHEN DISCHARGED. 
No. 1 was discharged in 30 days with normal temperature. 
No. 2 was discharged in 21 days with normal temperature. 
No. 3 was discharged in 40 days with normal temperature. 
No. 4 was discharged in 3 months with normal temperature. 
No. 5 was discharged in 2 months with normal temperature. 
No. 6 was discharged in 49 days with normal temperature. (Case 


No. 7 was discharged in 3 months with normal temperature. (Case 


No. 8 was discharged in 44 days with normal temperature. (Case 
II). 

No. 9 was discharged in 20 days _ with normal temperature. 

No. 10 was discharged in 22 days with normal temperature. 

No, 11 was discharged in 31 days with normal temperature. 

No. 12 was discharged in 3 months with normal temperature. 

No. 13 was discharged in 30 days with normal temperature. 


None of these cases left hospital with any fever. Some had 
a slight discharge that required a dressing, but the condition of 
48 
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all of them was practically well. Of them three (Nos. 6, 7 
and 8) were complicated with pus in the pleural cavity. 


CONDITION OF THE 6 CASES MARKED IMPROVED WHEN DISCHARGED. 


No. 1 was discharged in 26 days. Temperature slightly elevated. 


No. 2 was discharged in 24 days. Temperature septic, 99° to 102°, 
No. 3 was discharged in 60 days. Temperature septic, 90° to 102°. 
No. 4 was discharged in 30 days. Temperature septic, 99° to 102°. 


Spitting pus (Case VI). 

No. 5 was discharged in 3 months. Temperature septic, 99° to 102°. 
Spitting pus (Case IV). 

No. 6 was discharged in 36 days. Pleural cavity wide open and lung 
collapsed. Spitting up pus (Case XI). 


It is evident that the condition of these patients was any- 
thing but satisfactory and some of them eventually died of 
exhaustion. There were three of these suffering from pleural 
and pulmonary complications (Nos. 4, 5 and 6). 


DEATHS. 
TIME OF DEATH AND CAUSE OF THE 8 DEATHS. 


No. 1 died at the end of 4 months. Uncomplicated abscess. Died of 
exhaustion. 

No. 2 died at the end of 48 days. Perforated the diaphragm. Opened 
into pleura and lungs. Very septic (Case VIII). 

No. 3 died at the end of 4 months. Perforated diaphragm and opened 
into the lungs. Exhaustion (Case VI). 

No. 4 died at the end of 28 days. Infected pleural cavity. Exhaus- 
tion (Case III). 

No. 5 died at the end of 66 days. Opened into pleural cavity, and 
lungs. Very septic (Case I). 

No. 6 died at the end of 16 days. Uncomplicated abscess. Death 
from peritonitis, following perforation of ulcer of cecum. 

No. 7 died at the end of 4o days. Pleural cavity and lung infected. 
Death from cerebral abscess (Case X). 

No. 8 died at the end of 18 days. Uncomplicated abscess of left lobe of 
liver. Exhaustion. 


It will be seen that five of the eight deaths (vid. Nos. 2, 
3, 4, 5 and 7) occurred in cases where either the pleural cavity 
or lungs or both were affected, i.e., 62.8 per cent. of the deaths 
occurred in this class of cases. 

Out of the 27 cases, there were 11 with pleural and pul- 
monary complications, 1.e., 40.8 per cent.; of these 5 died, i.e., 
a mortality of 45.4 per cent. 
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The following is a brief abstract of these cases : 


Case I.—Male; white; aged forty-nine. Abscess of right 
lobe of liver which had perforated diaphragm. Pleural cavity 
full of pus. Also coughed up quantities of pus. No ameebe 
found. Drained with Manson’s trochar; afterwards excision of 
ribs. No abscess found in liver. Continued to spit up quantities 
of chocolate-colored pus even after drainage. Died of ex- 
haustion at the end of 66 days (vid. No. 5, deaths). 

Case II.—Male; aged twenty-nine. Abscess of right lobe of 
liver. Lower part of pleural cavity full of chocolate-colored pus. 
Ameebe absent. Pleural cavity drained with trochar and can- 
nula. Recovered (vid. No. 8, cures). 

Case I1].—Female; colored; aged forty. Abscess of right 
lobe of liver. Right pleural cavity full of pus; chest wall cedema- 
tous from fifth interspace down. Breathing labored. No spit- 
ting of pus. Pleural cavity drained with trochar and cannula. 
No amcebe found. Drainage free. Death from exhaustion in 
28 days (vid. No. 4, deaths). 

Case IV.—Male; negro; aged twenty-seven. Abscess of 
right lobe of liver. Ruptured into the pleural cavity and lung. 
Spitting up of chocolate-colored pus. Amoebz present at first 
in sputum and in pus aspirated from pleural cavity, but disap- 
peared during convalescence. Pleural cavity drained. Discharged 
from hospital in 3 months with septic temperature and wound in 
chest still draining (vid. No. 5, improved). 

Case V.—Male; white, aged fifty. Abscess of right lobe of 
liver, which had perforated into the right lung. Expectoration 
of chocolate-colored pus. Pleural cavity intact. Aspiration of 
liver failed to reach abscess cavity. Expectorated constantly. 
Died at end of 4 months from exhaustion. No autopsy (vid. No. 
3, deaths). 

Case VI.—Male; white, aged twenty-eight. Abscess of right 
lobe of liver. Perforation into the lung. Pleural cavity intact. 
Expectoration of chocolate-colored pus containing amcebe. An 
attempt was made to reach the pus with an aspirator, but it 
failed. Discharged from hospital in 30 days with septic tempera- 
ture (vid. No. 4, improved). 

Case VII.—Male; white; aged forty-nine years. Abscess of 
right lobe of liver. Spitting up of chocolate-colored sputum, con- 
taining amcebe. Pleural cavity intact. Excision of seventh and 
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eighth ribs. Diaphragm stitched to chest wall. Opened and 
drained abscess in upper part of liver. Cured in 49 days (vid. 
No. 6, cured). 

Case VIII.—Male; white; aged sixty-one years. Abscess of 
right lobe of liver. Perforation into the pleural cavity. Rupture 
into the lung and profuse expectoration of chocolate-colored pus. 
No ameebe found. Pleural cavity drained. Death in 48 days 
from exhaustion. No autopsy (vid. No. 2, deaths). 

Case IX.—Male; negro; aged thirty-five years. Abscess in 
right lobe of liver. Perforation into the right pleural cavity. 
Chocolate-colored pus aspirated from both situations. No amcebze 
found. Amcebz present in the feces. Pleural cavity drained 
after excision of part of the seventh and eighth ribs. Liver 
abscess drained through same opening. Recovery in three months 
(vid. No. 7, cured). 

Case X.—Male; white; aged forty-six. Abscess in right lobe 
of liver. Perforation into right lung and pleural cavity. Spitting 
up of large quantities of chocolate-colored pus. Amcoebz present 
in the pus. Amcebe also present in the stools. Pleural cavity 
full of pus. Drainage of pleural cavity by trochar and cannula, 
followed by great improvement in general symptoms. Subsequent 
excision of a large part of the bony wall of the right thorax. 
Lung collapsed. No abscess could be found in liver. Death in 
40 days. Liver abscess was practically healed. The lower lobe 
of right lung contained a large abscess cavity. Lung was col- 
lapsed (vid. No. 7, deaths). 

CasE XI.—Male; white; aged sixty-two. Abscess of right 
lobe of liver. Perforation into right pleural cavity and lung. 
Expectoration of large quantities of chocolate-colored pus. 
Pleural cavity had been drained six months previously. Aspira- 
tion of cavity revealed chocolate-colored pus. Drainage with 
trochar and cannula. Slight improvement. Subsequent removal 
of a large part of the bony wall of thorax. No abscess was dis- 
covered in the liver. Lung was collapsed, but opening into 
it from pleural cavity could not be found; although fluid ran 
freely from pleural cavity into the air passages. Discharged 
from hospital in 36 days, with pleural cavity wide open and lung 
collapsed ; also, with expectoration of chocolate-colored pus (vid... 
No. 6, improved). 
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TREATMENT.—Early diagnosis and prompt evacuation of 
the original abscess cavity is not only attended by a very low 
mortality, but is an effectual means of preventing these com- 
plications. A very large proportion of abscesses in the right 
lobe of the liver are capable of diagnosis long before they have 
penetrated the diaphragm, and they can be opened and drained 
with a trochar and cannula with every prospect of success. 
The cases that are difficult to diagnose and to reach with an 
aspirator are abscesses situated in the posterior and upper part 
of the right lobe near its junction with the left lobe. Some of 
them cause no local symptoms, except diffuse pain over the 
liver, until the diaphragm is involved, when pain in the right 
or left shoulder may be complained of. It is in such cases that 
sudden perforation into the lung and profuse expectoration 
of pus occurs so frequently. This accident sometimes happens 
without the patient knowing that he is suffering from liver 
abscess. Aspiration often fails to reveal pus in this portion 
of the liver, because sufficient care is not taken to search for 
it in the right direction and to a proper depth. Cantlie has 
given careful attention to the proper method of aspirating the 
liver and has formulated the following rules from measure- 
ments made on the cadaver. In a patient the circumference 
of whose body is 32 inches over the middle of the hepatic area, 
the vena cava inferior lies at a depth of 41% to 5 inches from 
the surface of the body, along a line drawn backward hori- 
zontally (in the upright posture) from the xiphisternal artic- 
ulation in front to the angle of the ribs behind. He also found 
that the vena cava is equidistant from any point in the usual 
operative area. Aspiration should be made systematically in 
a horizontal direction, penetrating the liver from right to left, 
each successive puncture being posterior to the previous one. 
By this means, a larger area of liver surface is explored than 
can be done with punctures in different directions. Even after 
most painstaking and repeated aspirations, failures are very 
common and the abscess may eventually penetrate the dia- 
phragm. The course to pursue after the abscess has pene- 
trated the diaphragm depends on the pathological condition of 
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the structures involved. Jf the pleural cavity is not infected, 
i.e., if the lung has adhered to the diaphragm before perfora- 
tion and the abscess has opened into a bronchus through lung 
tissue, it is better to wait awhile to see what will happen. 
Some few cases recover spontaneously. The liver abscess 
collapses and cicatrization follows, both in liver and lung. 
This result is only reached after a tedious convalescence and is 
probably a rare termination. What usually occurs is that the 
abscess fills up and empties itself intermittently, because for 
some reason the track through the lung becomes blocked or ob- 
structed from time to time. A persistence of this condition is 
likely to terminate in infection of the walls of the pulmonary 
track with amcebe, which in turn will result in destruction and 
cavitation. Two cavities will then be present, one in the liver 
and the other in the lung, communicating with one another. 
Finally, that in the liver may heal up completely, but the cavi- 
tation persisting in the lung may extend and prove fatal. An 
accurate estimate of the true anatomical condition of the in- 
fected cavities is rarely possible. It is, however, necessary to 
bear in mind always that, at the time the case comes under 
observation, there may be no longer any abscess cavity in the 
liver. It is easy to understand why so many failures to reach 
the abscess cavity have been recorded. Even in cases where 
the abscess cavity in the liver still exists, it is practically hope- 
less to reach it while expectoration is free and profuse, because 
the walls are collapsed and the cavity is very small. The only 
time when aspiration is justifiable is when the expectoration 
ceases and the patient is febrile (1.c., when the abscess cavity 
is full). Even under these circumstances successful aspira- 
tions are rare. Still, it is probably the best course to pursue 


and repeated attempts should be made before abandoning this 


method as not feasible. If aspiration fails an attempt may be 
made to reach the collection (1) by the abdominal or (2) by 
the transthoracic route. The abdominal route is hardly ad- 
visable in abscesses penetrating the right lung, because it is 
impossible to get within a reasonable distance of the point of 
perforation. Cantlie advises it strongly in abscesses of the left 
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lobe. Through an incision in the left rectus the hand is thrust 
into the abdomen and the area of adhesion between the liver 
and diaphragm palpated. An aspirating needle is now thrust 
through the lower intercostal spaces in the direction of the 
abscess, being guided in its direction by the fingers in the 
abdominal cavity. The.transthoracic route has been con- 
demned because it may endanger the integrity of the pleural 
cavity. If conducted carefully by the method of Lannelongue, 
the cartilages of the seventh, eighth and ninth ribs can be 
removed and a large area of the upper surface of the liver 
uncovered by diaphragm can be rendered accessible. McLeod 
insists that a transthoracic operation is the only logical route, 
and bases his argument on the contention that the pathological 
focus in most cases is in the lung and not in the liver, because 
in this stage the liver abscess has healed up. It appears to the 
writer that this contention is well sustained by many post- 
mortem examinations, and that well conducted transpleural 
operations offer the best prospect of ultimate cure. The cases 
reported by Godlee support this position strongly. 

If the pleural cavity is infected the problem becomes less 
complicated. It should be opened at once and a drain inserted. 
If necessary a segment of one or more ribs should be excised. 
If the condition of the patient allows it, the upper surface of 
the diaphragm should be examined and, if possible, the opening 
into the liver abscess found, enlarged if necessary and the 
cavity drained. Prompt attention will often save the lives of 
some of these patients. Collapse of the lung is often present 
and in old standing cases it is very unlikely that a great deal of 
expansion will follow even after decortication operations. A 
large number of these patients die sooner or later from exhaus- 
tion. In some instances the pleural cavity may contain pus 
which is being discharged into the lung and coughed up. As 
described above, the pleural cavity may be a reservoir and the 
lung tissue serve as a track or sinus along which the pus passes. 
On the other hand, the pus may pass from the pleural cavity 
into a lung cavity and thence into a bronchus. As previously 
stated, the liver abscess may be present or may have healed 
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up. Such cases are almost hopeless. Even where no lung 
abscess is present the prospects of permanent cure are very 
slight. In the presence of a lung abscess, cure is very im- 
probable. Still, we should do all we can. The lung abscess 
should be opened and drained; likewise, the liver abscess if it 
exists. 
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THE CAUSAL RELATION OF TRAUMATISM TO 
TUBERCULOSIS.* 


BY JOHN CHALMERS DACOSTA, M.D., 
OF PHILADELPHIA, PA., 
Samuel D. Gross Professor of Surgery in Jefferson Medical College. 


Tue Courts of Philadelphia and, I doubt not, the Courts 
elsewhere, are at times obliged to consider the question of the 
relation of trauma to tuberculous lesions—pulmonary, gland- 
ular, osseous, and articular. 

The law is often an organized and methodical bewilder- 
ment. Lawyers are professional bewilderers who are occa- 
sionally accurate and truthful and then not always from 
virtue, but sometimes perhaps from necessity or deep design. 
They raise a cloud of dust to obscure the facts and then vainly 
try to find a way out. The Judge may be a self constituted 
oracle of surgical knowledge, an irritable repudiator of every- 
thing modern and reasonable, or he may sit in dignified isola- 
tion from all mundane annoyances and all irritating and con- 
taminating truths. Medical witnesses are often partisan and 
controversial, are not very unusually inaccurate and unreliable, 
and are sometimes actually mendacious. Some of them cheer- 
fully swear to things they would not bet on. The elder Dumas 
said that it is the book which it is impossible to read which 
creates a sensation. The same may be said of dinners it is 
impossible to eat, and of testimony it is impossible to under- 
stand. In the average damage suit there is much contradictory 
testimony from medical experts. Some of the testimony may 
have as little meaning as the frozen words which fell upon the 
deck of Pantagruel’s ship. The Judge and jury, even if 
instigated by the best intentions, may pass into the deepest error 
and so the wrong may triumph. Surely a more stupid method 


* Read by title before the American Surgical Association, April 12, 
1914. 
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of seeking truth and hence of obtaining justice could scarcely 
be devised. Such views will not be popular with lawyers and 
professional medical experts, but in the words of Paul to the 
Gallatians, “Am I become the enemy because I speak the 
truth?” 

In a Philadelphia case, in which it was claimed that the 
plaintiff suffered from traumatic tuberculosis of the lung, the 
learned judge, apparently indignant at the mere mention of 
such a thing, directed the jury “ to exclude all evidence touch- 
ing the question of traumatic tuberculosis as fully and con- 
clusively as if none had been offered,’”’ maintaining that “ the 
attribution of tuberculosis to trauma does not rise above the 
grade of a theory adopted by a small number (a most respect- 
able number it is true) of one profession.” ? The judicial light 
above quoted calmly settled the whole question off-hand and 
without mental effort, and decreed that hereafter traumatic 
tuberculosis was to have no standing in court. Lawyers ex- 
press surprise that medical experts ever disagree. Lawyers 
always disagree. There is at least one on each side of every 
case, the judge often disagrees with both of them, and the 
Supreme Court, which has the last guess (by a majority vote), 
often reverses the verdict of the lower court. In the case 
cited above, the Superior Court of Pennsylvania disagreed with 
the trial judge and reversed the judgment, declaring that the 
testimony relating to traumatic tuberculosis “ should have been 
submitted to the jury for its consideration.” 2 The Court said: 
“There is a clear distinction between the guess and conjec- 
ture that is inveighed against by some judges and some text 
writers, and the carefully formed opinion of capable, honest 
and eminent physicians.” * In the trial of the case one expert 
testified that a man has eleven ribs. As Mark Twain said of 
Fennimore Cooper—he dealt “ freely in important omissions.” 
Perhaps he was seeking to justify the narrative in Genesis 
which tells of the creation of Eve. In the second trial a new 
medical witness was discovered by the defendant. He swore 
that he had attended the plaintiff three years before the acci- 
dent and had a record of the case in his case book, and that long 


| 1 
| | 
| 
| 
| 
| 
4 
| 
| 
| | 
| 1 


TRAUMATISM AND TUBERCULOSIS. gil 


before the accident the claimant was the victim of pulmonary 
tuberculosis. In the first trial one expert swore that the rela- 
tion between the injury as a cause and the existing condition 
of the patient was obvious, and unhesitatingly affirmed that 
the tuberculosis was caused by the injury. In the second trial 
some of his views had undergone a sort of benevolent assim- 
ilation from the outside. His revised statement was that 
nothing in the case independent of the history could lead him 
to regard the condition as “traumatic consumption.” The 
judge in his charge attached great importance to the testi- 
mony of the witness who swore that he had attended the 
plaintiff long before the accident and had attended him for 
consumption, yet the jury brought in a large verdict for the 
plaintiff. 

Such are some of the confusions relating to this subject. 
Such are some of the vagaries of judges, attorneys, expert 
witnesses, and jurors. 

Because of the unsettled opinions and divergent views made 
evident by the case cited above it seems worth while to review 
and bring together what we do know about the alleged rela- 
tionship between trauma and tuberculosis—to try to discrimi- 
nate between known facts and wild guesses, between reason- 
able deductions and fanciful conjectures. The question is as 
follows: Is an injury ever a determining cause of a tuber- 
culous lesion? We all know that tuberculosis may follow in- 
jury, but that one thing follows another thing is no proof that 
the first was the cause of the second. To prove that tuber- 
culosis can result from an injury we must prove that injury 
has a tendency, under certain conditions, to determine lesions 
of tuberculosis. 

Until 1882 the opinion was general that injury was causal 
of what they then called a scrofulous joint, a strumous joint, 
fungous arthritis or white swelling. 

Erichsen* expressed the general view. In speaking of 
“strumous ”’ joints he says: “ This condition has not in many 
cases any definite starting point but appears slowly to super- 
vene upon some slight injury, as a twist, or blow, or strain; 
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at other times it commences with a subacute synovitis, assum- 
ing its peculiar characters by occurring in a strumous consti- 
tution and is especially liable to happen in children and fe- 
males.” Samuel D. Gross ® was one of the very few to em- 
phatically deny a local origin of tuberculous joints. He con- 
sidered the exciting causes to be “ very obscure, if not utterly 
inscrutable. The surgeon is often told that the patient, perhaps 
weeks or months before the appearance of the characteristic 
phenomena, received some injury, as a blow, fall or kick, or 
that the affected joint had been sprained, bruised, or twisted, 
but such information is usually not trustworthy, or if such 
an occurrence did take place, it probably exerted little, if any, 
influence in developing the complaint.” Gross named many 
conditions as predisposing causes, saying: “ Whatever has a 
tendency to enfeeble the system or to derange the blood are so 
many predisposing causes of the disease, if they do not actually 
call it into activity.” Among these alleged causes he men- 
tioned typhoid fever, measels, small-pox, scarlatina, chronic 
diarrhoea, protracted courses of mercury, copious and repeated 
hemorrhages, chronic digestive disorder, unwholesome food, 
poor assimilation, imperfect nutrition, and infantile cholera. 

We know in this day that some of the conditions mentioned 
by Gross did not produce tuberculous joints, but did produce 
special forms of joint disease not then identified. This is true, 
for instance, of typhoid fever. The other conditions could 
favor the development of tubercle in the body by lowering 
general body resistance but could have no power in determin- 
ing its location in bone, joint or pulmonary tissue. 


Max Schuller’s* widely quoted experiments were made in 1880. 
They seemed to indicate the tuberculous nature and the frequent trau- 
matic origin of “strumous synovitis.” Schuller performed tracheotomy 
upon dogs and rabbits, injected tuberculous material through the tracheal 
openings and at the same time injured the right knee-joint of each 
animal. As a result some of the animals developed general tuberculosis 
and some a condition that appeared histologically to be tuberculosis of the 
damaged joint. In no instance did a joint which had not been injured 
become tuberculous. 


Gibney, in 1877,’ asserted that traumatism was causal in forty-two per 


cent. of his cases of joint tuberculosis. 
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Koenig * maintained the causal influence of trauma in at least half of 
the cases of tuberculous joints. 

Téissier * believed that an injury of the chest followed by hemoptysis 
might be responsible for the development of pulmonary consumption. 

According to Oliver," Perrond in 1875 claimed that the frequency of 
phthisis among the boatmen of the Rhone was due to the men “ leaning 
with their chest wall upon the pole of the rudder in steering their ships. 
It was thought that the repeated pressure favored the development of 
pulmonary lesions, the interesting point being that the maximum focus of 
the disease, as revealed by auscultation, always appeared to be located at 
the level of the point of pressure by the pole, viz., under the right 
clavicle.” 

In 1882 Koch discovered the tubercle bacillus and this discovery 
strengthened the belief of all who denied the influence of traumatism in 
the production of local tuberculosis. They said: “the disease can be 
caused by the bacillus alone. Traumatism cannot cause the bacillus. 
Hence injury is casual, never causal.” 

W. Miller,“ experimenting on the bones of goats, injected tubercle 
bacilli into the nutritive arteries without inflicting trauma on the bones 
and tuberculous osteomyelitis developed. This seemed like experimental 
proof of what every one knew, that the condition could develop without 
trauma. Lannelongue and Achard” injected tubercle bacilli into guinea- 
pigs and in from nineteen to twenty-one days later produced bone in- 
jury and joint damage, yet tuberculous disease did not arise in the 
damaged areas. In these cases the injuries were inflicted at too late a 
period after injections. 

Friedrich actually asserted that joints subjected to traumatism 
were less likely to become tuberculous than uninjured joints. Some cor- 
porations would be glad to pay money to have this view petrified into 
established law. It is worthy of note that Friedrich used attenuated 
cultures in his inoculations. 

Frazer “ by injecting bacilli into the nutritive arteries did not produce 
tuberculous osteomyelitis. Krause” injected guinea-pigs and rabbits with 
pure cultures of the bacilli. At the time of the injection or very soon 
afterwards, he broke a bone and injured a joint. In no case did the seat 
of fracture become tuberculous. In one-third of the guinea-pigs and one- 
half of the rabbits the injured joint became tuberculous. In only one case 
did a joint which was not injured become tuberculous. 

Salvia * injected rabbits with virulent cultures and claimed that injury 
localized tubercle. Animal experiments are inconclusive and contradictory. 

Drs. H. A. Wilson and Randle C. Rosenberger ™ say, “it is impossible 
to accurately compare animal experiments with the process as seen in 
human beings, for the reason that the means of infection employed in 
animals essentially differs from the infection of children. Animal experi- 
ments are wholly artificial, and necessarily so. Direct inoculation of a 
child’s joint does not occur, nor is trauma of any kind ever applied in the 
manner resorted to in experimentation. The results of animal experi- 
mentation are therefore interesting, instructive, and illuminating, but 
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too much reliance should not be placed upon them in determining a 
solution of the problem. Very little information is obtainable as to the 
kind of trauma that was employed in the experiments. It is im- 
possible, therefore, to determine the relative value, as causative or con- 
tributory factors, of severe injuries, sprains, contusions, lacerations, 
bruises, indirect trauma and functional trauma.” 

At the present time some surgeons absolutely deny any relation be- 
tween trauma and tuberculosis. Richard Stern™ states that most sur- 
geons, judging from clinical experience, deny that trauma is concerned in 
the development of osseous or articular tuberculosis and that if it appears 
to be, the bone or joint was previously tuberculous. 

Nicholas Senn™ in 1892 affirmed with emphasis that trauma can only 
be an exciting cause of tuberculosis of bone in a person “already in- 
fected with the essential cause.” He did not say that a person must 
have a lesion of tuberculosis. He states specifically that the bacilli must 
be present in the tissue or in the blood at the time of the injury. 

Wilson and Rosenberger™ emphatically deny that trauma has any 
“existence in the etiology or in the beginning of the process” in bone 
or joint tuberculosis. 

Many surgeons still affirm a relationship. All admit that a local quies- 
cent focus may be lighted up by an injury. Nobody believes that injury 
under any circumstances causes the bacillus. Nobody believes that injury 
without the bacillus is under any circumstances capable of causing those 
tissue changes which we call tuberculous. What many do believe is that 
injury may determine the development of tuberculosis in a part previously 
‘free from lesion. Among the many surgeons who believe that injury may 
determine the development of tuberculosis we may mention Bradford and 
Lovett, W. Watson Cheyne, Nichols, Bryant, Sir Frederick Treves, Till- 
manns, Golthwaite, Voss, and H. L. Taylor. Many medical writers never 
speak of the matter at all. Jacoud of Paris” in 1896 reported a case of 
phthisis which he believed to be due to traumatic pneumonia. Weir of 
Glasgow™ reported a case of a man who was struck on the chest and 
developed pleurisy and finally phthisis. Some call this contusion tuber- 
culosis. 

Oliver ™ has seen cases which suggest “a causal connection between 
injury and tuberculous lung disease.” Other observers have been con- 
vinced that tuberculous meningitis can follow a head injury (Waibel,” 
Ehrnrooth™). Traumatic tuberculosis of the breast and traumatic tuber- 
culosis of the kidney have been described. 


The relationship between injury and tuberculosis has been 
a subject of considerable debate in Germany since the promul- 
gation of the workmen’s compensation law in 1884. The new 
state insurance act must bring it to the front in England. 

In the United States a horde of eager damage suit lawyers 
and a number of reluctant corporations are wrangling the 
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question into prominence. It behooves surgeons to study the 
matter, to think it over with care and to reach definite con- 
clusions. 

In the ensuing discussion I shall consider particularly tu- 
berculous bones and joints. Joint tuberculosis is the condition 
in which the relation between trauma and tuberculosis seems 
to be closest. 

Tubercle bacilli are particularly prone to take lodgment in 
and produce disease of cancellous tissue. The period of greatest 
liability is during the first decade of life, particularly during 
the first five years, though during the first year the disease is 
rare. Considerable more than half of the cases occur before 
the twentieth year. Many cases occur in persons much beyond 
the twentieth year, middle aged victims are not rarities and 
even the senile are not immune. Sir James Paget saw a case in 
aman of ninety-one. In the first decade the condition is about 
equally common in males and females. After the first decade 
up to the age of sixty it is most common in males. After sixty 
the disease is equally common in both sexes. Hereditary pre- 
disposition is often noted in children. It is found in at least 
twenty-five per cent. of them. Inherited predisposition is far 
less commonly evident in adults. The prognosis in adults is 
decidedly worse than in children, suppuration is more apt to 
occur and sequestrum formation is a more usual consequence. 


Howard Marsh says,” “Indeed recovery, when either the hip or 
the knee is attacked in patients between thirty and sixty-five, very rarely 
takes place.” The prognosis is worse in males than in females. Death 
may be due to acute general tuberculosis, to tuberculosis of distant parts 
(lung, brain, genito-urinary organs, peritoneum), to exhaustion, or to 
lardaceous degeneration. Of W. Watson Cheyne’s cases * only 4.4 per cent. 
died of tuberculous disease and only 10.8 per cent. suffered from phthisis 
or tuberculosis elsewhere. 


In cases of bone and joint tuberculosis demonstrable tuber- 
culosis of the lung is rare, in fact, the victims of supposedly 
primary tuberculosis disease of a bone or joint seldom develop 
active pulmonary tuberculosis. 
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Howard Marsh™ says, “At the Alexandra Hospital, where there 
are always between sixty and seventy children under treatment for hip 
disease, and where the subsequent history of the case is, as far as possible, 
traced out, phthisis is so rare that sometimes a year passes without the 
development of more than two or three examples of it.” 

If tuberculous lesions exist in the lungs they are usually in “a 
comparatively dormant or recessive stage, and in the vast majority of 
instances do not progress, but clear up and disappear under treatment— 
and pari passu—with the improvement of the bone and the joint.” (Woods 
Hutchinson.” ) 


“ 


Old foci, often latent or regressive, may exist in the lungs 
or in lymph-glands. Cornet 2 tells us that out of 67 autopsies 
made by Orth in Gottingen, 53 showed distant foci but 14 
cases were found free from any focus beyond the bone and 
joint. 

Which joint is most commonly attacked? Most writers 
say the spine. During the 15 years, from 1885-1899, 7841 
cases were treated at the Hospital for Ruptured and Crippled 
in New York City. Of these 3203 were instances of Pott’s 
disease, 2230 of hip disease and the remaining 2408 cases com- 
prised tuberculous disease of the other joints (quoted by 
Weeks **). The lower suffer much more frequently than the 
upper extremities. Age is certainly a factor in determining 
localization. 

In early childhood hip disease is most common, but the 
knee runs it a close second. The shoulder is seldom attacked 
during the first decade. The hip seldom during the third dec- 
ade and very seldom during the fourth decade. 

W. Watson Cheyne arranges “the various bones and 
joints in the following order of frequency of occurrence, from 
youth upward: hip; knee; ankle and elbow; tarsus; fingers; 
spine; shoulder; wrist; ribs. In order of frequency of occur- 
rence during the first decade we have—hip; knee; spine; elbow; 
ankle; tarsus; fingers; wrist. 

Statistics show that a considerable and perhaps a very 
large per cent. of all cases are preceded by injury and suggest 
that not a few cases in reality are directly determined by in- 
jury. Some surgeons have assigned injury as a cause in 53 
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per cent. of cases (C. F. Taylor, quoted by Wilson and Rosen- 
berger 77). Others have restricted the number of traumatic 
cases to 10 per cent. Whitman? combined the statistics of 
Koenig, Mikulicz, Bruns and Hildebrand, and thus obtained 
3398 cases, 513 of which were described as traumatic. 


Ribera Y. Sans” finds a record of antecedent trauma in 45 per cent. 
of cases of tuberculosis of the larger joints, 

Koenig * believed that distinct traumatism preceded the disease in 50 
per cent. of cases. Voss™ set the percentage at twenty. 

Bosanquet® says: “I think we must put disease of the joints in a 
class by itself. There is a considerable mass of evidence, that in some way 
or other injury does lead to tubercular arthritis.” All statistics indicate 
that slight injuries are more often blamed than severe injuries. It is not a 
dislocation of a joint which is thought to be causal, but a sprain of a 
joint or a contusion of a ligament, It is not a fracture of a bone but a 
bruise of the periosteum or a strain of an epiphysis. Treves™ says: 
“ Another feature in tuberculosis is the trifling nature of the irritant or 
lesion whereby the mischief may be in the first place localized.” 


Statistics show conclusively that recognized trauma often 
precedes the disease. ‘That trauma often precedes the disease 
does not prove that it causes the disease. The sequence is not 
of necessity a consequence. In order to prove that it is a con- 
sequence we must prove from known facts and justifiable 
deductions that an injury has a definite tendency to determine 
the development of the disease in a bone or in a joint. 

All admit that a great number of cases arise without any 
record or sign of antecedent traumatism or preceding joint 
disease. This is thoroughly proved by such recorded cases as 
the following. A boy while in bed and under treatment for 
tuberculous disease of one hip developed the disease in the 
other hip. 

A person in apparently robust health may develop the dis- 
ease. Bonney *8 says: “ I have had occasion to note in a rather 
surprising number of cases the so-called idiopathic develop- 
ment of tuberculous processes in bones and joints among 
adult robust farmers and others accustomed to physical activity 
in the open air.” 

All acknowledge that if there is an existing active focus of 
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bone or joint tuberculosis an injury may aggravate the local 
condition and even disseminate the disease. An injury may 
prolong an illness, may convert a case tending to cure into a 
case tending to joint destruction or may convert a curable con- 
dition into a fatal malady. 

The great importance all surgeons attach to rest in the 
treatment of tuberculous joints indicates the general convic- 
tion that even trivial traumatism may be detrimental or actually 
dangerous. 

Forcible movement of a tuberculous joint is apt to be fol- 
lowed by articular destruction or the development of distant 
lesions. The patients who are not kept properly at rest are 
most apt to develop tuberculous meningitis or mixed infection 
of the joint. 

All admit that a tuberculous lesion of a bone or joint may 
become latent and that such an arrest of the activity of a lesion 
is a long step on the road to cure. No one denies that an in- 
jury may light up into violent and perhaps destructive progress 
an area previously quiescent. Just this course of events is 
sometimes noted when a stiff joint containing latent foci of 
tuberculosis is subjected to forcible straightening. So far 
there has been no dispute. We have now reached the parting 
of the ways of opinion. 

One school of surgical thought holds that osseous and 
articular tuberculosis is never primary, but is always secondary, 
and that when it is discovered after an injury, the injury was 
not in any sense causal of the disease, but merely aggravated 
a part already actively tuberculous or excited latent areas con- 
tained in the part into activity. In other words, it teaches 
that such a part was tuberculous before the accident and that 
the injury simply revealed an area of tuberculosis whose 
existence was previously unsuspected, or made more active an 
area of disease. 

The other school holds that, while in most instances the 
disease is secondary in some it is certainly primary. It admits 
that in many cases the injury has merely aggravated a tuber- 
culous lesion or awakened from dormancy a latent area, but 
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claims that in some cases injury is the direct determining cause 
of the disease. In such cases the part was free from all 
tubercles before the accident but quickly developed them after- 
wards. In such cases tubercle bacilli but not tubercles were in 
the part at the time of the accident or were brought there soon 
after it in the body fluids, such bacilli coming from some 
distant and probably unrecognized area of disease or having 
entered into the lymph and blood directly after ingestion, in- 
halation or inoculation. How can an injury be responsible 
for determining the development of tuberculosis of bone or 
joint? 

Various bacteria by various routes are ever entering into 
the body fluids. If the individual is in sound health they 
seldom live long in the fluids. Unless the number introduced 
is inordinately great, the bacteria are peculiarly malignant, 
or the defensive apparatus of the body is impaired in efficiency, 
the bacteria do no harm and are soon killed. Some organisms 
and some spores may, of course, become latent (typhoid 
bacilli, pneumococci, staphylococci, spirochetes), but as a 
general rule bacteria are soon killed when the individual’s 
health is good and when they reach no area of tissue damage. 

Vital resistance may be lowered generally. A number of 
organisms might produce no effect on a healthy man yet pro- 
duce disease in a person ill-nourished, weak, debilitated by 
alcohol, diabetes or Bright’s disease, shaken by fear or de- 
pressed by shock. 

Vital resistance may be lowered locally. This may be 
brought about by disease, as when bronchitis lowers pulmonary 
resistance—or by injury, as when a hematoma becomes the 
seat of suppuration. A local region of lowered or impaired 
resistance is called a point of least resistance. 

Injury ruptures vessels. In a slight injury a few very 
small vessels are ruptured, trivial and transitory hyperemia 
arises and little or no stasis follows. Stasis occurs after more 
severe injuries but even when stasis occurs the area of stasis 
is surrounded by a zone of hyperemia. If blood contains 
bacteria, then hyperemia, which is a condition in which more 
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blood passes through the part, means that more bacteria are 
brought to the part, and many of them pass out into the peri- 
vascular tissues through the ruptured vessels. 

Bacteria which enter the damaged tissues linger and tend 
to remain. Bacteria while lingering may pass out through the 
damaged vessel walls into the perivascular tissues. Hence an 
injury causes bacteria which are in the blood to linger in the 
region of damage and causes many of them to leave the vessels 
and enter as prisoners into the tissues. When bacteria linger 
they are dangerous—when they enter the tissues they are men- 
aces. Instead of being carried rapidly by the part, as would 
have been the case had there been no injury, they make a pro- 
longed stay in the damaged area; during the prolonged stay, 
which was invited by the traumatism, they have time to batter 
down cellular resistance by means of their bacterial poisons. 

It is well known that bacteria, which when in a part but a 
brief time do no harm, produce disease if retained. Nacrede *4 
says: “ Wegner and Grawitz have shown that the same number 
of germs, which when introduced into the peritoneal cavity 
will cause no trouble, because quickly removed by absorption, 
will produce a septic peritonitis if sterilized water be added 
to the pure culture. This so increases the bulk that a longer 
time is requisite for absorption, and hence a longer time is 
provided for the toxic substances to act locally; moreover, 
the inflammation usually starts at the point of original trauma, 
1.e., the hypodermic needle puncture, the locus minoris resist- 
antiz.”’ 

Many years ago Chauveau pointed out that if a vein were 
injected with putrid fluid and a testicle crushed, the gland 
became the seat of septic gangrene. 

Kocher showed that if an animal is fed upon putrid meat 
disease of bone does not arise unless the part is subjected to 
traumatism. If a bone is injured osteomyelitis is very apt 
to occur. 

Nancrede ** says: “ The proof of these statements has been 
demonstrated by introducing into the circulation large num- - 
bers of the pyogenic cocci causative of osteomyelitis, whence 
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they quickly disappear by means such as have been already, 
or will be later, explained. Repeat the inoculation, however, 
and then contuse or fracture a bone and promptly the microbes 
will be located and osteomyelitis will develop.” 

Every surgeon is familiar with the fact that osteomyelitis 
without a wound frequently follows traumatism and does so 
when there was no antecedent purulent focus in the bone. He 
is accustomed to search for a distant focus from which the 
cocci might have come. Sometimes he finds no such atrium 
of infection, at other times he finds a pyogenic focus in the 
pleura, the lung, the ear, the mouth, the tonsil, the prostate or 
the skin. 

Nancrede *4 says, “‘ A carious tooth, the lesions inflicted on 
the gums by the tooth-brush or tooth-pick, burns, scalds and 
damages of the buccal mucous membrane caused by the teeth, 
lesions of the nasal passages, and recently healed wounds, may 
any of them be the entrance point of microorganisms produc- 
tive even of fatal pyemia.”’ 

The surgeon never doubts that the bone injury determined 
the origin of the osteomyelitis, not by causing the creation of 
pyogenic bacteria, but by creating a point of least resistance, 
where organisms which previously passed through linger or 
lodge. Because of the trauma organisms which would have 
proved futile for harm and would have gone to rapid destruc- 
tion live, multiply and produce disease. 

In 21 of Hahn’s 41 cases of vertebral osteomyelitis there 
had been antecedent traumatism and in six of these cases Hahn 
regarded traumatism as certainly the cause. 

Acute infectious arthritis of the hip is usually determined 
by injury. The colon bacillus does not harm the appendix 
unless that part is congested or obstructed, kinked, twisted or 
bruised. When resistance is thus lowered the colon bacillus 
causes appendicitis. 

In typhoid the germs enter the blood and may remain there 
for some time. They tend to lie latent perhaps for a very long 
time in bone-marrow and yet may never cause disease. Trau- 
matism will be followed by typhoid osteomyelitis. Trauma 
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during or after typhoid may be responsible for typhoid spine. 
Traumatism of a bone in a syphilitic is followed by periostitis 
due to spirochetes. It is well known that empyema may follow 
contusion of the chest. That pyogenic cocci and various other 
microorganisms act in this way is not disputed. Is it 
unfair to assert that tubercle bacilli act in exactly the same 
way? They are so widely distributed, are so frequently taken 
into the body and are so hard to kill it would seem odd if they 
did not. 

In fact, tubercle bacilli do act in the same way. They may 
enter blood and lymph from an active focus of disease, from 
a passive focus of disease, or directly by inhalation, ingestion, 
or inoculation without inducing disease at the point of entrance 
and when no known focus of disease exists. Latent lesions 
are most common in the bronchial and mesenteric glands, they 
tend to cure but may be raised into activity by some bodily 
disease or some injury. Even when not so goaded they may 
from time to time give bacteria to the system. We can seldom 
know that a latent lesion exists. Such a lesion is probably 
tuberculosis advancing toward cure. 

Ravenel, Orth and others have shown that tubercle bacilli 
may pass through the wall of a normal intestine without causing 
any tell-tale lesion at the point of passage and may produce 
tuberculosis in the mesenteric lymph-glands or may remain 
latent in the nodes for a brief or for a considerable period of 
time. Bacilli may lie latent in glands even when the glands 
are not diseased. They are very tenacious of life. The fatty 
material or wax of the bacilli “ has the faculty of resisting, in 
a special manner, the influence of the digestive juices, of the 
phagocytes, the cells which exterminate dangerous microbes, 
and are therefore defenders of the animal organism.” 27 

Living bacilli have been found in the feces of apparently 
healthy subjects. ‘It would seem rational to believe that the 
fzeces, at least, would contain occasional tubercle bacilli carried 
into the mouth with the food or air, and thence into the diges- 
tive tract without infecting the patient.’ (Wilson and Rosen- . 
berger.27) Rosenberger has knowledge “of at least two 
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cases in which we have found bacilli in the faeces, and in which, 
at autopsy, no macroscopical lesions of tuberculosis could be 
detected throughout the body. This does not mean, of course, 
that the patient may not have had an actual infection by tu- 
bercle bacilli at the time of examination of the feces and the 
discovery of the bacilli.” 27 

Various observers tell us that at ordinary temperatures the 
bacilli will live and remain virulent in water for several months 
(Rosenau 77). They will live much longer and freely travel 
in blood and lymph and may never induce tuberculous lesions. 

That they can live in blood has been proved. They can 
enter the blood from the food by way of the lymph taken up 
from the intestines. They may enter the lymph from inocula- 
tion and perhaps from inhalation, and from the lymph they 
enter the blood. They may enter the blood from an active or 
latent focus of disease. If soup containing tubercle bacilli is 
given to animals the bacteria reach the blood of the heart 
within five hours (Besanti and Panisset). 

In what Landouzy 2? called typhobacillosis, the blood con- 
tains tubercle bacilli in numbers. They produce a septicemic 
condition with positive symptoms, yet there may be no tuber- 
culous lesion. If blood drawn from the vein of such a patient 
be injected into a guinea-pig the animal will develop tuber- 
culosis. 

The blood, even in a person devoid of any tuberculous 
lesion, must at times contain tubercle bacilli, which may linger 
long before dying, which may get into a gland or some other 
structure, there to remain latent or to induce disease. Tubercle 
bacilli have an affinity for special parts and tend to settle out 
into them (cancellous tissue of bone, lung, kidney, lymph- 
glands, and serous membranes). An injury tends strongly 
to localize bacteria. This is especially true of injury to certain 
bones. The lung is particularly predisposed by catarrh. The 
bone is particularly predisposed by trauma. 

Slight injuries predispose much more decidedly than severe 
injuries. Volkmann called attention to this years ago. Rose 
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and Carless *° say that the bacilli find “a suitable breeding 
ground ” in “ bones and joints in a state of congestion result- 
ing from slight and overlooked injuries.’ When a few 
small vessels are ruptured or thrombosed, when trivial hyper- 
emia arises and the vital activity of an area of cells is lowered, 


‘and when the bacilli are caught in the area, they will be apt 


to multiply and cause disease. In such a trivial injury says 
Nancrede,** “ The hyperemia is too limited to admit of the 
prompt arrival and accumulation of phagocytes and alexins.” 
A severe injury “is productive of such cell-proliferation 
that it will hold in abeyance the pathogenic action of the bacilli 
which might reach the seat of injury with the extravasated 
blood.” (Senn.!®) After a severe injury the more prolonged 
hyperemia permits of a prompt arrival of phagocytes and 
alexins. In a severe injury retardation and stasis become 
marked and in this condition phagocytes in numbers and germi- 
cidal materials pass into the perivascular tissues. Traumatic 
cases are commoner in adults than in children. Traumatic 
cases give a worse prognosis than non-traumatic cases. Dis- 
organization is more common, mixed infection is more usual 
and dissemination is more apt to take place. 

In a case of tuberculous arthritis, if the reality of the acci- 
dent is proved, if from the time of the accident there continued 
to be some pain and stiffness in the part and if the symptoms 
suggestive of tuberculosis arise at a period not over three 
months from the accident we are justified in regarding the 
trauma as having been causal (Bosanquet °?). 

When a surgeon suspects the existence of a tuberculous 
joint he should always have an X-ray picture taken. Changes 
will be visible when the bacilli have attacked the blood-vessels 
and have produced nodules which destroy the medullary 
tissue. 

In young children when the extremities of the bone are 
cartilaginous the X-rays will not be nearly so valuable in aiding 


early diagnosis as they are in adults. Whenever bone destruc- . 


a 


| 
u 
i 

} 
| 
| 
| 
| 
i 
| 


TRAUMATISM AND TUBERCULOSIS. 925 


tion has occurred the X-rays will show disease. The signifi- 
cance of bone changes should be interpreted by an expert. 

The fact that not very unusually joints when skiagraphed 
very soon after an accident show no trace of tubercle and yet 
in a few weeks or months have become obviously tuberculous, 
suggests, though it does not prove, that such joints contained 
no old foci of disease, that the injury did more than merely 
aggravate an active focus or rouse a dormant area and was in 
reality the determining cause of the joint disease. In every 
case of articular tuberculosis a surgeon seeks carefully for a 
primary focus. He may find it in a gland, lung, in the abdomen 
or in another articulation. In very many cases he cannot find 
it. In such a case there may be no other lesion or there may 
be a latent area. If there is a latent area it is giving no symp- 
toms and is probably on the road to cure. An unrecognizable 
latent area may be raised into activity by a traumatism in- 
flicted at the same time as the articular injury, by cold, by 
shock, by exhaustion, by fear, by confinement to the house, 
or by the development of some complicating disease. Among 
the objections raised to the view that traumatism may be a 
determining cause of articular tuberculosis are the following: 

1. That a slight injury cannot be responsible when a se- 
vere injury is not. Wilson and Rosenberger '? say: “It is 
inconceivable that lesser injuries should do what greater in- 
juries fail to do.” Nevertheless, the statement that a slight 
injury does what a severe injury fails to do is true of typhoid 
disease of bones and joints—of osseous gummata—and of 
many cases of pyogenic osteomyelitis. 

Bone sarcoma is more common after contusions than after 
fractures. 

Few dispute that tuberculous thecitis may follow injury. 
In such a case the injury is more often trivial than violent. 
Why should the occurrence be inconceivable in a tuberculous 
bone or joint when exactly the same thing is noted, and when 
it is accepted in tuberculous thecitis and various other con- 
ditions? As previously stated a severe injury promptly brings 
quantities of phagocytes and alexins, establishes stasis which 
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is antagonistic to tubercle, and causes active cell proliferation. 

A mild injury produces limited hyperemia. Few phago- 
cytes are available and little alexin arrives, there is little or no 
protective stasis and the tissue defences are not aroused to 
exert an effort at self protection. 

2. Because the lower extremities suffer most often from 
tuberculosis but are least often injured, it is urged that injury 
cannot be causal. As a matter of fact, the larger joints are in 
the lower extremities, the larger joints are apt to suffer from 
slight injuries, and the larger joints are most often the seat 
of tuberculosis after injury. 

The knee is the most common seat of supposed traumatic 
tuberculosis. 

In some other diseases of bone and joint the same predi- 
lection is shown for the lower extremities. 

The femur and tibia are most prone to osteomyelitis and 
I know of no denial that traumatism may be the determining 
cause of this disease. The same is true of typhoid disease of 
the bones and joints. Syphilis seldom attacks the smaller 
bones, but is notably common in the tibia. 

3. That there are many injuries of bones and joints but 
comparatively few cases of tuberculous disease is looked upon 
by some as a conclusive fact against a traumatic origin of that 
disease. The argument is merely equivalent to saying that 
there are many winds but comparatively few shipwrecks, hence 
wind cannot cause a wreck—that there are many fogs but few 
railroad collisions, hence fog cannot be responsible for colli- 
sion—that there are many falls but few fractures, hence a fall 
cannot break a bone. 

4. The way nature protects the joints is regarded by some 
as indicating that slight traumatisms are unusual; for ex- 
ample, the knee. “In falling and striking the knee the tuber- 
osity of the tibia receives the impact, while the patella and the 
entire knee escape direct injury, and yet the condyles of the 
femur are far more frequently the original site of tuberculosis 
than the tibia.” (Wilson and Rosenberger.1’) There are at 
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least three answers to this statement. In the young strain of 
an epiphysis is a common cause and the femoral epiphysis 
may be strained when the tibia is contused. Muscular or liga- 
mentous strain may be responsible, as it is known to be in 
typhoid spine. 

The impairment of the normal activity of the part due to 
the injury is responsible for trauma during functionation. 
This is known as “‘ functional trauma,” and functional trauma 
may be causal as truly as strain or contusion from the accident. 

5. Some assert that as mechanical stasis tends to cure tuber- 
culosis and as injury causes stasis, injury could not determine 
tuberculosis. Those who put forth this assertion should go 
to the logical conclusion and claim that injury of a tuberculous 
part would cure the disease. As a matter of fact, stasis pro- 
duced by the rubber band (Bier’s method) is not identical with 
inflammatory stasis. Further, in very slight injuries there is 
no stasis or very slight and temporary stasis, and it is very 
slight injuries which are most often to blame. 

I believe that it is as certain as many things medical can be 
that traumatism is often a determining cause of bone and 
articular tuberculosis and sometimes of tuberculosis in other 
regions. This view is held by numbers of able and eminent 
clinicians and should be recognized by all courts of law. 

I have seen many cases which I regard as traumatic tuber- 
culosis of bones and of joints, and a number of cases of trau- 
matic tuberculosis of tendon sheaths. A striking case of bone 
tuberculosis occurring in my practice was disease of the sacro- 
iliac joint arising in a sturdy miner after a wrench. There 
was never any evidence of any other focus. Cure followed 
operation. 

I have seen a number of cases of traumatic tuberculosis in 
the knee, foot, and wrist and several in the hip. I have seen 
tuberculosis of the inguinal glands after a kick, tuberculosis 
of the epididymis after a bruise, tuberculosis of the kidney 
after contusion of that organ, and tuberculosis of the mam- 
mary gland after a blow. 

A fireman in first class physical condition fell from a roof 
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and fractured several ribs on the right side. Pleuritis arose, 
traumatic pneumonia with hemorrhage developed, and later 
the man died of pulmonary tuberculosis. A post mortem made 
by the coroner’s physician disclosed the fact that the oldest 
pulmonary lesions were near the bruise and directly under the 
adherent pleura and the injured ribs. The man’s family was 
given a pension, and in the Philadelphia Fire Department a 
pension is paid only when death is regarded as having been 
directly due to an injury. 

To deny the possibility of traumatic tuberculosis is to deny 
many of the truths of pathology and some of the plainest 
lessons of clinical surgery. 

The possibility of traumatic tuberculosis is a necessary 
deduction from acknowledged facts. To affirm it seems con- 
sistent, reasonable and, in fact, unavoidable even though the 
affirmation outrages the sensibilities and stirs the indignation 
of numerous corporation attorneys, who, in the words of 
Milton—“ Ground their purposes not on the prudent and 
heavenly contemplation of justice and equity, but on the prom- 
ising and pleasing thoughts of litigious terms, fat contentions 
and flowing fees.” 
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UNCOMPLICATED TUBERCULOUS FOCI IN BONES 
AND THEIR TREATMENT. 


BY THOMAS W. HUNTINGTON, M.D., 
OF SAN FRANCISCO, CAL., 
Professor of Surgery in the University of California. 


THE term, uncomplicated tuberculosis bone foci, has refer- 
ence to those cases in which the focus exists (a) as an incipient 
lesion, but sufficiently advanced ‘to cause symptoms, and sug- 
gest diagnosis, (b) as a lesion which has resumed activity after 
a period of quiescence, with a renewal of characteristic 
symptoms. In neither case has it become the seat of a mixed 
infection, nor has it invaded the adjacent joint. 

The promise of the orthopedist in dealing with lesions of 
this type, is based upon the belief that conservatism is his 
best if not only reliance. 

’ I have always been skeptical regarding permanent cure 
of bone tuberculosis by orthopedic measures; rest, fixation, 
traction and general systemic measures. Later observation 
and experience have confirmed my earlier belief. In a word, 
I do not accept the doctrine of the final efficiency of con- 
servatism, and have been in search of a more rational 
solution of a much mooted question through early, radical 
interference. 

In a paper upon “ The Operative Treatment of Hip-joint 
Disease,” 1 I said, “In the entire category of surgical ex- 
periences, there is nothing more pathetic and disheartening 
than the humiliating failures which have followed prolonged, 
painstaking efforts of skilful men in this department of sur- 
gery.” 

John L. Porter of Chicago, writing from the stand-point of 
the orthopedist, says,” “I doubt if there is any surgical dis- 
ease which has been the subject of so much controversy, or 


*Am. Journal Medical Sciences, July, 1905. 
*Surg., Gynecol. and Obstetrics, 1913, vol. xvi, p. 334. 
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which has been subjected to such wide diversity of methods 
in treatment, as tuberculosis of joints, but it seems to me that 
each year brings a little more unanimity of opinion; that we 
find ourselves discarding suggestions of doubtful value and 
are treating each case in accordance with its own indications 
rather than by a method of fixed routine.” 

He maintains (a) that tuberculosis of joints in normal 
persons is a self-limited disease; (b) that in untreated cases 
the results are deformity and disability; (c) that the degree 
of deformity and disability depends upon the extent of time 
and duration of treatment. 

As to the last factor he says that out of many hundreds 
of patients a few were well in one year, more required three 
years, and a larger number from three to five years. He makes 
no mention of unsatisfactory results nor mortality rate. 

Speaking of early operation, as advocated by Ely and that 
which I have suggested, he says, “ While these may be of 
value in certain selected cases, it is doubtful if they are ad- 
visable as routine methods.” 

Very significant are the observations of Chas. F. Painter 
of Boston.’ Painter asserts that a tuberculous lesion is a con- 
stant menace to its possessor long after an apparent cure has 
been affected. He frankly questions the correctness of diag- 
nosis in certain cases in the statement that many of the best 
results in cured cases are probably not tuberculosis. 

He dwells upon the fact that tubercle bacilli live indefinitely 
in an encapsulated area, and fears recrudescence after the 
lapse of a variable interval. He states that during the past 
eight years 130 cases of “ Pott’s” and 180 cases of hip- 
joint disease were treated at the Kearney Hospital Clinic. A 
very considerable number of these cases came for secondary 
treatment after an interval of quiescence. 

To these Painter applies the term “ malignant” (recur- 
ring), and endorses the statement of Barker and Croft: that 
cures reported in orthopedic statistics are wholly unreliable. 


* Trans. of Am. Orthopedic Assn., 1902, “ Malignancy of Joint Tuber- 
culosis.” 
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He warns patients who are cured by ordinary methods of the 
tendency to recurrence and insists that abatement of symptoms 
is in no sense an assurance against later trouble. 

He expresses the opinion “ that exploratory interference, 
with a view to removal of isolated foci in children is often ad- 
visable, and is to be urged in a majority of the recrudescences 
if seen early.” 

These views regarding the clinical history of bone and 
joint tuberculosis are fully in accord with my own. Repeated 
reference by many orthopedic writers to the protracted strug- 
gle for quiescence and apparent cure is of extreme interest, and 
in my opinion suggests to the general surgeon the propriety of 
assuming jurisdiction in a field uniformly conceded to the 
orthopeedic specialist. 

Latency as applied to bone tuberculosis, as to other surgical 
conditions, is a word to juggle with, and to my mind is little 
short of a misnomer. There seems to be a close analogy be- 
tween tuberculous foci and a considerable pathological group, 
such as gall-bladder disease, chronic appendicitis and renal 
lithiasis. 

No fact is better established than that alleged latency in 
this latter group is based upon error and is perniciously mis- 
leading. ‘That insidiously progressive and harmful changes 
occur during a period of alleged latency in gall-bladder disease 
is beyond question. 

To leave an accessible tuberculous bone focus, whether 
isolated or not, to smoulder until provoked to renewed activity 
at a later period is without justification, and seems to do 
violence to surgical principles. Certainly such a course in the 
presence of an osteomyelitis due to ordinary pathogens would 
be reprehensible. Can it be otherwise than true that thorough 
removal of the focus and surrounding tissue is as logical for 
tuberculous as for ordinary osteomyelitis ? 

Brackett of Boston, editorially in the Am. Jour. of 
Orthopedic Surgery, says, “It is not to be expected that 
surgery, meaning operative surgery, will replace conservatism, 
but it is to be hoped that it will shorten the long and disastrous 
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periods of conservative methods; disastrous because of the 
almost waste of time in years of disability and the danger ac- 
cruing to general health.” 

It is a matter of regret that so eminent an authority did 
not further elucidate his plan and explain by what technic 
he hopes to avoid the “ almost waste of time” and prevent 
some of the disastrous consequences of pure conservatism. 

It is a fact that resort to operative treatment has rarely 
been looked upon with favor during that interesting and critical 
period which goes before extensive invasion and joint destruc- 
tion. On the contrary, radical treatment has been appealed 
to after conservatism has failed and when grave complications 
have rendered desperate measures inevitable. 

The propriety of operative interference, with reference to 
radical cure during incipiency, depends upon two factors: (a) 
Early diagnosis; (6) accurate localization of the focus. 

The former requirement is fundamental. The clinical 
history and symptom complex, together with tuberculin 
reactions and local joint conditions will furnish sufficient data 
on which to base a tentative opinion. Buxton* says emphati- 
cally: “ The easier the diagnosis, the worse the prognosis. 
This applies more aptly to the treatment of this condition than 
to any other human ailment.” 

The possibility of lues must be carefully considered, and 
each case must be studied with reference to the acute conditions 
due to ordinary pathogens. 

Localization in very early cases is a matter of some diffi- 
culty and may be impossible. Primarily, we know that in 
those bones most commonly affected, certain areas are a 
favorite seat of implantation. Persistent pain and tenderness 
over a circumscribed area are significant as pointing to the 
seat of disease. With fair assurance that an accessible focus 
lies beneath the cortex within reasonable limitations, the 
operator need not be too precise as to its exact anatomical 
relations. 


*Va. Med. Semi-Monthly, November, 1913. 
50 
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But final localization in obscure cases must be deferred 
until the focus can be identified in the radiogram. 

I wish to insist that in the acute, fulminating cases delay 
for any purpose is extremely hazardous, and that to this type, 
if to no other, early incision and evacuation offers peculiar 
advantages. 

The objects to be obtained by early, direct interference 
are: (a) Permanent cure by elimination of the focus; (b) 
reduction of time of treatment from years to months; (c) 
prevention of complications, such as abscess formation, mixed 
infection, disintegration of bone and joint structures, crippling 
deformity and loss of function; (d) avoidance of systemic in- 
vasion and loss of life. 

Operative technic is usually simple. Every exaction in 
the interest of asepticity must be observed. The most avail- 
able extra-articular route is to be chosen. A rather liberal 
incision is carried to and through the periosteum. A suffi- 
cient area of bone is exposed over the suspected part. With 
a trephine or chisel the cortex is removed until the opening 
affords easy access to the marrow. With a strong, sharp 
curette the end of the bone is converted into a shell-like 
cavity, whose dimensions must depend upon the judgment 
and tactile sense of the operator. 

The propriety of interfering with the epiphyseal cartilage 
has been questioned, particularly in the very young. My 
opinion is that if the disease has extended from its original 
location across this cartilage not much respect need be paid 
to it; if in the remote side it will naturally be preserved. 
Utmost care must be exercised to avoid perforation of the cor- 
tex so as to communicate with the synovial cavity. 

The resulting chamber may be dealt with variously. 

Sherman of San Francisco, after a liberal application of 
pure carbolic acid and alcohol, fills the cavity with normal 
salt solution, and closes the wound in tiers. In a series of 
uncomplicated cases, he has not had a iailure and he com- 
mends the method strongly. 

I have generally depended upon camphor phenol gauze 
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packing (phenol one part, gum camphor three parts). The 
gauze is wrung dry and closely packed into the cavity. A few 
days later the amount of gauze is lessened and a little later 
is discarded. Such wounds heal rapidly and all discharge 
ceases in less than a fortnight under an aseptic dressing. 

The great value of camphor phenol as an antiseptic is in 
the presence of infections, and as a safeguard in clean, open 
wounds seems not to be generally understood. 

After removal of the initial dressing the cavity is usually 
free from blood, and can be filled with Beck’s paste or the 
Mosetig-Moorhof wax. The wound may then be closed in 
the usual manner and fixation secured by a rather loosely 
applied plaster-of-Paris dressing. 

I am able to report sixteen cases in which I have pursued 
the plan herein described, as follows: upper end of femur, 
three; lower end of femur, five; upper end of tibia, four; 
internal malleolus, two; lower end of radius, two. 

In three of the operations upon the condyles of the femur, 
wound infection was encountered and convalescence delayed. 
In no case was the end result unsatisfactory, either from the 
stand-point of serious loss of function or of recrudescence. 
The mixed infections were encountered during my earlier 
experiences, when technic was far from perfect. The history 
of these cases is in marked contrast to manifold experiences 
had in late suppurating conditions. 

I have been deeply impressed throughout with the fact 
that the sooner operative treatment was undertaken after 
diagnosis and localization, the simpler was the procedure, the 
shorter the time of convalescence and less was the degree of 
loss of function. 

Attention is especially called to the three hip-joint cases 
noted above, in which my interest has centred, and which are 
already in the literature.® 

Following the suggestion of Macnamara,® I proceeded to 


*Am. Jour. Med. Sciences, July, 1905; Surgery, Gynecology and Ob- 
stetrics, April, 1906; Surgery, Gynecology and Obstetrics, October, 1911. 
* Disease of Bones and Joints, 1881. 
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tunnel into the neck of the femur, through a trephine opening 
below the great trochanter, thereby removing most of the 
soft content of the neck. In one instance it was necessary 
to repeat the operation after a lapse of two weeks. At this 
time the epiphyseal cartilage was perforated, though but a 
small part of the head of the bone was removed. 

The diagnosis in the three cases which constitute my series 
has been sharply questioned. 

Heredity in every instance pointed to tuberculosis, and in 
one (a fulminating case) the patient suffered from a tuber- 
culous lesion in the apex. The clinical history was most 
convincing. These patients are accessible and have been 
closely observed. All were well without recrudescence after 
a lapse of eleven, ten and eight years respectively. The average 
time of treatment about six months. One patient left the hos- 
pital in one month and was reported well in two months. 

The functional results are as follows: One has nearly one 
inch shortening with motion through an angle of 35 degrees. 
This patient left my care permanently at the end of one month. 
It is fair to assume that the loss of joint function could have 
been measurably lessened by careful attention subsequent to 
the operation. 

The second case has one-half inch shortening with nearly 
perfect function. 

The third case has neither shortening nor loss of function. 

Henning Waldenstrom of Stockholm,’ with a large ex- 
perience, is an ardent advocate of extracapsular removal of 
the focus. He has devised what he calls “ a prophylactic opera- 
tion.” With a slightly different technic he accomplishes a 
purpose similar to my own. 

Sherman’s experience in this field leads him to justify the 
method, but he insists that a focus must be localized within 
narrow limitations before attempting relief. In at least four 
cases he has succeeded admirably. 


™Monograph: “Tuberculosis of the Hip in Children,” roro. 
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THE ESTABLISHMENT OF PERMANENT NASAL DRAINAGE; THE CLOSURE OF 
EXTERNAL FISTULZ; EPIDERMIZATION OF SINUS. 
BY HOWARD A. LOTHROP, M.D., 


OF BOSTON, MASS., 


Visiting Surgeon, Boston City Hospital, Assistant Professor of Surgery in the 
Harvard Medical School. 


THE logical treatment of most pathologic conditions is 
based upon an understanding of the cause. The condition with 
which we have to deal is that of chronic suppuration in a 
natural bony cavity which has a single small opening. We 
have to contend with changes produced by bacterial action and 
by mechanical obstruction. 

PAaTHOLOGY.—I. Acute catarrhal inflammation: Follow- 
ing an attack of acute coryza, it is very common to observe 
an acute inflammation in the accessory sinuses, of which the 
frontal sinus is no exception. Its course is generally moderate 
and it is followed by complete resolution. If the ostium be- 
comes occluded, an abscess or acute empyema may follow. 
This complication is more serious and the pus must escape 
sooner or later. This may be relieved by surgical intervention, 
or some wall of the sinus may ulcerate through, or relief may 
be spontaneous through the natural opening. Chronic suppu- 
ration is not an uncommon sequence. 

2. Chronic catarrhal inflammation: This is a comparatively 
common condition, manifested clinically by the presence of pus 
in the middle meatus, together with certain subjective, and 
sometimes other objective, signs which it is not the aim of 
this paper to consider. The pathologic changes are of great 
importance. The mucous membrane of the sinus undergoes 
the changes common to any mucous membrane which is the 
seat of a chronic inflammation. It becomes thickened from 
cedema and connective tissue proliferation, the surface is 
irregular and sometimes ulcerating, and there may be polypoid 
growths sufficient to fill and cause pressure within the sinus. 


* Read before the American Surgical Association, April, 1914. 
937 
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The ciliated epithelium is often destroyed. The ostium is 
more or less obstructed so as to impair drainage permanently. 
In some instances the periosteum and bone may be involved but 
such is the exceptional result. 

The subsequent course will depend upon the degree and 
length of time of the obstruction and also upon the nature of 
the secondary changes in the mucous membrane. 

TREATMENT.—The problem of the treatment of suppura- 
tion in any cavity depends upon the nature of the anatomic and 
pathologic conditions. Let us consider the general underlying 
principles which govern the treatment of suppuration in the 
various kinds of cavities. 

1. In Soft Tisswes.—If pus is evacuated from an abscess 
or cellulitis and efficient drainage is provided, the abscess wall 
collapses, the cavity becomes smaller and gradually closes from 
the bottom and, in a comparatively short time, the parts are 
healed. The closing progresses from the depths to the surface. 
This is what happens even in the closing of suppurating cavi- 
ties within the abdomen, and we all know to our discomfort 
what it means to have the opening in the abdominal wall close 
before the deeper parts of the suppurating cavity are prac- 
tically obliterated. 

2. Suppuration in Cavities with Partially Rigid Walls.— 
Suppuration in the pleural cavity—empyema—is a type. The 
cavity is made by the pus crowding the lung. In the cases 
operated upon early with the establishment of suitable drain- 
age, maintained continuously until the lung gradually expands 
and thus obliterates the cavity, a cure is obtained. 

In the chronic cases excessive adhesions and connective 
tissue formation tend to prevent lung expansion. Such cases 
may fail to heal, although the drainage be ample, because a 
large cavity with suppurating walls persists. In rare cases, 
under such conditions, relief may be afforded by decortication 
or better by causing the rigid and almost unyielding chest wall 
to sink in to meet the lung and.thus obliterate the cavity. This 
is accomplished by extensive rib excision. Hence, suppura- 
tion in the pleural cavity will persist until the cavity is oblit- 
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erated by one means or another but, if not obliterated, the sub- 
sequent course will depend upon the facility with which it 
drains. If the opening becomes occluded too early, acute symp- 
toms follow; if it remains patent, the discharge continues in- 
definitely, varying in amount more or less according to the 
size of the cavity and the freedom of drainage. 

3. Suppuration in Bony Cavities with Entirely Rigid Walls. 
—(a) Unnatural cavities, for example, in osteomyelitis of 
long bones. Relief is obtained only after sequestra have been 
removed and the cavity obliterated by granulation tissue— 
healing from the bottom. In the shaft of long bones the heal- 
ing may take place without much subsequent scar or bony 
defect, but at an enlarged extremity, as, for example, the upper 
end of the tibia, the extensive loss of cancellated structure may 
leave only the cortex as a rigid wall of a chronic suppurating 
cavity. Destruction of this cortex, in order to obliterate such 
a cavity, would mean a fractured leg, which of course would be 
an unjustifiable procedure. Some cavities of this sort never 
heal, some become epidermized after a very long period, leaving 
a more or less deep depression, and, in rare cases, a cavity may 
be obliterated by some sort of graft. Much of the cell struc- 
ture of the mastoid, when inflamed, presents the same situa- 
tion. In all the above examples of suppurating cavities, healing 
takes place only by obliteration of the cavity. 

(b) Suppuration in natural bony cavities. Such cavities 
occur only in the head; they are lined with mucous membrane 
and communicate externally through the ear or nose. Fre- 
quently, they are the site of chronic inflammation. Relief may 
be obtained by efficient drainage, resulting in complete resolu- 
tion, or by obliteration of the cavity, or, in a measure, by a 
combination of these methods, in cases where it is either un- 
wise or impossible to entirely obliterate the cavity. 

The frontal sinus is a natural cavity with rigid bony walls 
and the problem of treatment of suppuration depends upon 
anatomic and pathologic conditions. The chances of cure and 
differences in cosmetic effects vary according to the mode of 
treatment. 
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Let us now consider some of the methods used for the 
treatment of these cases. 

Acute Catarrhal Inflammation of the Frontal Sinus.—This 
paper concerns chiefly the treatment of the more obstinate 
cases of chronic suppuration. In passing, however, let it be 
said that various degrees of acute inflammation are very com- 
mon, but most of these resolve spontaneously in the course 
of a few days without particular treatment. Very occasionally, 
comparatively speaking, the ostium becomes occluded and 
abscess with perforating of a sinus wall results, but very often, 
after repeated exacerbations, the process becomes chronic and 
some sort of surgical interference is necessary. 

Let us review briefly the principles underlying the chief 
operative measures for the relief of chronic frontal sinus sup- 
puration. These may be classified as (1) intranasal operations 
and (2) extranasai operations. 

(1) Intranasal O perations.—Certain anatomic features will 
be discussed in detail later, but, suffice it to say here, that the 
sinus drains through a comparatively small opening in its 
floor in close proximity to several anterior ethmoid cells and 
the extreme upper front portion of the middle turbinate bone. 
Attempts to cure all chronic cases should be made first by 
intranasal methods. ‘These consist in the removal of the an- 
terior portion of the middle turbinate and the breaking up of 
as many anterior cells as possible, the object being to establish 
free drainage. Many patients obtain satisfactory relief by 
this means. Attempts may be made to probe the sinus but 
there is always some doubt as to the success of such attempts, 
for reasons so frequently recorded by anatomists and clini- 
cians. More radical intranasal methods are recommended and 
practised by some. These include the operations which aim 
to enlarge the frontal opening by means of burr drills and dif- 
ferent types of raspatories, aided by the use of shields of dif- 
ferent shapes and other guides to prevent injury to the bone 
posterior to the ostium. It is possible to probe some sinuses 
and then to enlarge the bony opening by these methods and 
obtain beneficial results. On the other hand, it is perfectly 


| 
| 


FRONTAL SINUS SUPPURATION. O41 


obvious in the greater number of cases that the probe is not 
positively in the sinus and that the operator has absolutely no 
means of knowing the bony relations and, therefore, can never 
be reasonably sure of just what he is doing. The distances 
around the ostium are so short, the portions of bone to be re- 
moved so thick, and the bone protecting the dangerous struc- 
tures so thin, that I am firmly convinced that what amounts 
to “ blind operating” is unwise, particularly when there are 
other methods which allow of a certain amount of vision. 
These more radical intranasal methods involve far greater 
risk to life, for reasons so often detailed by others, than the 
external operations in which we are better able to see just 
what is being done. Furthermore, I believe that all very radical 
operations for the cure of chronic suppuration are serious and 
should not be looked upon lightly. The parts are so small and 
the importance of removing all bone around the ostium so 
great, that I believe it can be accomplished only by the aid of 
vision, which ensures both precision and safety. Hence, to 
summarize, I would say that, primarily, in all cases the front 
of the middle turbinate and all cells and growths in the vicinity 
lying below the ostium should be carefully removed and then 
some weeks allowed to elapse in the hope that a satisfactory 
cure will follow. Although I think that the complete removal 
of the nasal floor of the sinus is the essential factor in the cure 
of these cases, I believe that the nasal route is inefficient and 
unnecessarily dangerous even in skilled hands. 

(2) Extranasal Operations —The object of all operations 
is to cure the condition. There are two general types of extra- 
nasal methods; one aims to enlarge the natural opening and 
the other is a destructive method which aims to obliterate the 
sinus. Some methods tend to combine these principles. It 
seems to me that most of the very radical methods simply 
offer different degrees of exposure of the sinus, and, if the 
sinus is one that cannot be obliterated, a cure does not follow 
because the essential cause is not removed. In other words, 
the removal of large portions of the facial and orbital walls 
does not affect the size of the region of the ostium where the 
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opportunity for enlargement is none too good at hest. How- 
ever, this general removal of surfaces does do good and in 
many cases is followed by satisfactory healing because the 
sinus is practically obliterated or made so small that it is no 
longer troublesome, but the cosmetic results are unsatisfactory. 

(a) Operations to reéstablish drainage: The Ogston-Luc 
operation, described by the former in 1884 and modified by the 
latter in 1894, is essentially a curetting of the cells around and 
below the ostium, chiefly through an opening in the facial wall. 
Modifications consist in the use or not of different types of 
temporary nasal or external drainage, but, finally, events must 
be left to take a natural course. Relief might follow but fail- 
ures have been so common that more radical measures were 
adopted. Failure was, of course, due to recurrence of obstruc- 
tion at the ostium, sometimes followed by an external fistula. 
Although the Ogston-Luc operation has been given up largely 
tor the more destructive methods, its conception was in the 
right direction so far as combining a cure and good cosmetic 
results is concerned. 

In this group we have also various osteoplastic resections 
combined with curetting around the ostium, one of which the 
writer devised and published in 1898. I believe these are 
unwise because it is not good technic to attempt plastic bone 
surgery around such suppurating cavities. The risk of spread- 
ing infection is great, the flap of bone is prone to necrosis be- 
cause of the lack of nutrition, and its loss is followed by un- 
necessary deformity. 

(b) Efforts to obliterate the sinus: Most of these opera- 
tions combine a certain amount of curetting of ethmoid cells 
with that of the whole sinus; some do not disturb the floor of 
the sinus. 

In 1894, Kunt suggested the removal of the facial wall so 
as to allow the skin to come in contact with the cerebral wall 
of the sinus; this would fail to obliterate a deep sinus. 

Jansen’s plan, formulated in 1893, was to remove the orbital 
floor; this would not obliterate a high sinus. 

In 1898, Riedel resected both facial and orbital walls; this 
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was more likely to obliterate the sinus, but the deformity is very 
marked. 

In these attempts at obliteration, obstinate and troublesome 
pockets of pus persist in distal portions of large sinuses, so 
that suppuration and fistulz continue. 

In 1902, Killian suggested the resection of the orbital and 
facial walls, including a considerable portion of the nasal 
process of the superior maxilla, but left a bridge of bone along 
the supra-orbital arch so as to lessen the subsequent deformity. 
He includes also a thorough curetting of the neighboring cells 
and removal of a portion of the nasal crest of the frontal bone. 

These four methods represent the general types of oblitera- 
tive operations and various modifications of each have been 
devised. The Killian is the most radical and probably gives 
the greater percentage of cures. Failures are not uncommon 
and even here eventual deformity and occasional sequele per- 
sist. In the Killian method, if the sinus cannot be obliter- 
ated, the avenue of escape of exudate into the nose is narrowed 
because the soft parts fall in and are drawn in by scar tissue 
at the level of the site of the ostium because the support given 
by the upper portions of the nasal process and lachrymal bones 
is gone. Although one sees it stated frequently that the Killian 
operation is the final word in frontal sinus operations, still the 
results demonstrate that there is much more to be desired. 

Some General Considerations.—The essential cause of con- 
tinued frontal sinus suppuration is inadequate drainage which, 
in turn, may be followed by aggravating complications. Re- 
lief may be obtained by obliterating the sinus, or by establish- 
ing adequate drainage. The former cannot always be accom- 
plished and it invariably results in objectionable deformity. On 
the other hand, it is not easy to obtain the desired amount of 
drainage. We must decide in each case, considering all the 
evidence at hand, whether we shall endeavor to obliterate the 
sinus or provide adequate drainage. The larger the sinus, the 
more difficult will be the task of obliterating it, and the more 
objectionable will be the deformity. On the other hand, the 
larger sinus is more easily drained and open to subsequent in- 
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tranasal treatment, which is required after most sinus opera- 
tions. If we can obtain a cure without bony deformity, this 
of course is desirable. In a general way, the larger the sinus 
the more trouble it causes, because of its increased area for 
suppuration and its greater capacity for granulations and 
polypi. The technic to be described seems to me to be particu- 
larly indicated when the sinus is large, when both sinuses are 
affected, or when an external fistula is present, and it should 
afford relief also after other methods have failed. The method 
avoids injury to the orbital contents, such as result in cellu- 
litis, double vision, and inflammation of the lachrymal sac. It 
ensures easy access for the subsequent treatment of granula- 
tions, while the distal narrow angles and borders tend to be- 
come obliterated by scar tissue and the size of the new ostium, 
which can readily be kept open, prevents the retention of exu- 
date until, finally, the remaining walls of the sinus cease to 
give rise to exudate and become covered with smooth scar 
tissue or mucous membrane. The ostium can be made actually 
as large as the anatomy will allow while the natural bony out- 
line is preserved. If we are striving to get drainage, then I 
believe that the principle of the Killian and such operations 
is at fault, because, by the removal of the upper portion of the 
lachrymal bone, the nasal process, and the immediate adjacent 
part of the frontal bone, we take away bony support just 
where we need it and thereby allow the soft parts to fall in and 
be drawn in by contraction at a point where every fraction of 
an inch is most valuable. 

The various external operations differ chiefly in the method 


of approach to the sinus, but the real issue is that of efficient 


drainage. 

Hence, if the intranasal efforts for drainage described 
above fail, I believe we should attempt to establish it by the 
use of a method which is a combination of both the internal 
and external routes. 

Anatomy.—In considering the anatomy of the frontal 
sinus, the description will be limited to the structure and to- 
pography of those portions which are of practical importance 
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in carrying out the technic of operation to be described later. 
Some years ago the writer published in detail the descriptive 
anatomy of this sinus and the anterior ethmoid cells (see 
Frontal Sinus and also Turbinate articles), but the following 
features are more particularly of operative importance. 

All of the sinus is in the frontal bone. The sinuses vary 
in shape and size but, in a general way, present three surfaces 
and a base. The inner portion of the base and the posterior 
angle are situated above the extreme anterior portion of the 
nasal cavity and some of the anterior ethmoid cells (Figs. 9 
and 17). The posterior or cerebral wall is in front of the 
frontal lobe of the brain and, although comparatively thin, the 
bone is dense in structure and not easily injured. This wall 
should be carefully avoided. The anterior or facial wall is 
the thickest, is more or less cancellated, and is the avenue of 
approach in most of the so-called external operations. Its 
extent, thickness and outline vary according to the size and 
shape of the sinus. The usual exploratory opening is made a 
little above the extremity of the nasal process of the superior 
maxilla (Figs. 1, 2 and 19), because the smallest sinus occupies 
this position. Very thick bone at this point is an indication 
that the sinus must be very small and does not rise to this level. 
For practical purposes such a sinus amounts to no more than 
an ethmoid cell and, of itself, could not be of much pathologic 
importance. 

The floor of the sinus is of the greatest surgical importance 
and consists of an outer or orbital portion, and an inner or 
nasal portion (Figs. 1, 7, 8 and 11). The orbital portion is 
comparatively thin but dense. It has an attachment below for 
the pulley of the external oblique muscle, the dislodgment of 
which is undesirable. The more or less complete removal of 
the facial and this portion of the floor of the sinus is carried 
out in some operations directed toward the obliteration of the 
sinus, resulting in deformity according to the size of the sinus 
and the method adopted. The size and shape of some sinuses 
preclude obliteration. 

The nasal portion contains the single ostium (Figs. 15 and 
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17) leading to the nose, and is made up of both very thin and 
very thick areas of bone. It is bounded externally by the 
suture between the lachrymal and frontal bones and some- 
what by the suture between the nasal process and the frontal 
bone (Figs. 1, 7, 8 and 17). Internally it is bounded by the 
interfrontal septum, which is the upward projection of the 
plane of the nasal septum, although it may not necessarily be 
in the median line (Figs. 5, 11, 13 and 17). In front the 
boundary lies roughly behind the upper border of the nasal 
bone and the nasal process of the superior maxilla (Figs. 8 
and 9). Although these bones do not form part of the wall 
of the sinus, they bear an important surgical relation to its 
floor. Posteriorly, the floor of the nasal portion comes to an 
angle made by three surfaces—fleor of sinus, cerebral surface, 
and interfrontal septum (Figs. 4, 8 and 17). Toward this 
angle is situated the ostium. The floor in the vicinity of the 
ostium is made up of thin bone which forms the walls of some 
of the anterior ethmoid cells. External to the ostium are the 
cells, completed by the lachrymal bone. Posteriorly one meets 
oftentimes an ethmoid cell protruding into the sinus called the 
frontal bulla, and behind this are other anterior and then the 
posterior ethmoid cells (Figs. 9, 10, 11, 15 and 18). In front 
of the ostium one is apt to meet an anterior cell and still 
further in front is the so-called nasal crest of frontal bone 
(Figs. 7 and 8), and still in front are the thick and dense 
upper ends of the nasal bone and nasal process of the superior 
maxilla (Figs. 12 and 13). Internal to the ostium and below 
it are thin lamellz of bone subject to some immaterial varia- 
tion, according to whether the ostium leads to the infundibulum 
or still further internal, so as to open under the forward pro- 
jection of the middle turbinate bone (Figs. 8 and 15). In 
all instances the frontal sinus can be said to open into the nasal 
cavity through the anterior upper portion of the ethmoid bone 
(Figs. 9, 15 and 18). 

Hence the ostium is surrounded on all sides by thin bone 
which may be fractured with comparative ease and thus a 
larger opening made. If this thin bone is broken away, and 
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this is usually what is accomplished by the majority of opera- 
tors, what seems to be a reasonably large opening to the sinus 
is obtained. This may suffice for the cure of many cases, but 
many failures follow because the opening becomes obstructed 
later. 

If the under surface of a disarticulated frontal bone be 
observed (Fig. 7), the opening into the sinus will be found to 
correspond to the enlarged opening just described by breaking 
the walls of anterior ethmoid cells. It is commonly stated 
that this is the full extent of enlargement that the anatomy 
will allow, although some include the thin portion of the nasal 
crest of the frontal bone in this removal. Nevertheless, an 
opening in many instances nearly as large again may be ob- 
tained by removing a portion of the frontal bone which articu- 
lates with the nasal bone and nasal portion of the maxilla, 
together with the adjacent thick portion of these two bones 
(Figs. 8 and 13). This will be considered further later on. 
Internal and posterior to the ostium is a dangerous region 
which, as a rule, should be carefully avoided because of the 
risk of breaking into the cranial cavity (Figs. 9 and 17). 
The ostium is about on a level with the cribriform plate and 
the slit for the nasal nerve is internal and rather close to it, 
hence the great importance of the early introduction of a 
probe through the ostium which should be left there as a guide 
during the early part of the operation. 

If a frontal bone be disarticulated, the following features 
will be observed in the region of the floor of the sinus around 
the bony opening, now comparatively large because the ethmoid 
cells are removed (Fig. 7). Externally is seen the line of 
articulation with the lachrymal bone and posteriorly the 
ethmoid cells. Posteriorly and internally is found the front 
end of the cribriform plate (Fig. 8), in front of which is a 
comparatively thin horizontal portion of the frontal bone 
called the nasal crest. This forms the inner boundary of the 
ostium. In front of the ostium, extending forward and to- 
ward the median line, is a dense and thick portion of bone of 
considerable area where the nasal process and the nasal bones 
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articulate (Figs. 3, 4, 5,8 and 13). This is a portion of the 
floor of the sinus which is not fully made use of in sinus 
operations. 

In the median line, still a part of the floor, particularly if 
we consider the two sinuses together, we observe the thickened 
portion of the frontal bone where the perpendicular plate of 
the ethmoid bone articulates and, in front of this, the spine 
of the frontal bone (Figs. 5 and 14). In Figs. 3 and 4 we 
note the extreme upward and forward prolongation of the 
middle turbinate bone, external to which are the infundibulum 
and ethmoid cells, subject to comparatively immaterial indi- 
vidual variations as to ostia and cells. Internal to this lamella 
of the turbinate is the extreme anterior end of the roof of the 
nasal fossa formed in part behind by the cribriform plate 
(Fig. 8). 

If, on the other hand, we look down upon the section after 
the frontal bone has been removed (Figs. 9 and 10), we ob- 
serve again the structures around the bony opening from the 
sinus. The lachrymal bone and groove for the lachrymal sac 
are to be seen externally and behind are the ethmoid cells and 
cribriform plate; internally is the perpendicular plate and in 
front are the thick upper extremities of the nasal bones and 
the nasal processes of the superior maxille. Hence these two 
views (Figs. 9 and 10) demonstrate why a probe is left in the 
ostium during the early stages of the operation to serve as a 
guide to enable us to avoid destruction of bone posterior and 
internal to the ostium. These views indicate also the bone 
which may be removed in front and external to it. 

The distance between the front end of the cribriform plate 
and the upper ends of the nasal bones (Figs. 7, 8, 10, 17 and 
21) is also subject to variation, and the knowledge of this dis- 
tance before operation is of great importance. This can be 
determined by X-ray examination (Figs. 21-26). A lateral 
view of this region will add to an understanding of its topog- 
raphy (Figs. 4, 5, 10 and 21-26). Near the median line (Figs. 
4 and 5) the thinner portion of the sinus floor shows poste- 
riorly, and in front it becomes very thick and dense, made up 
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Front view skull. Projected outline of frontal sinus and opening into it. m, nasal bone; 
np, nasal process of superior maxilla; s, septum of nose; 1, lachrymal bone. 


Side view showing projected outline of sinus and opening into it. m, nasal bone; np, nasal 
process; /, lachrymal bone with groove for sac and duct. 
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Outer bony wall of right nasal fossa. F, frontal sinus; S, sphenoidal sinus; s.p., spheno- 
palatine foramen; /.e.7., inferior ethmoidal fissure, arrow enters a posterior ethmoid cell 
from a middle ethmoid fissure; a, an anterior ethmoid cell which makes a frontal bulla: 
n, nasal bone; m.s., nasal spine of frontal bone; mp, nasal process of superior maxilla; m.t., 
middle turbinate bone; m.m., middle meatus; u, uncinate process; i.t.. inferior turbinate; 
i.m., inferior meatus. Dotted line shows the portion of bone to be removed. 
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Outer bony wall of left nasal fossa. F, frontal sinus; S, sphenoidal sinus into which an 
arrow points passing through the ostium sphenoidale; n, nasal bone; mp, nasal process of 
superior maxilla; p,p, broken posterior ethmoid cells; s.¢., superior turbinate; f.e.7 , fissura 
ethmoidalis inferior; s.p., sphenopalatine foramen; m.t., middle turbinate; u, uncinate process; 
mm, middle meatus; #.m., inferior meatus; 7./., inferior turbinate. Dotted line shows the 
portion of bone to be removed. 
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Shows interfrontal and nasal septum. m, nasal bone; ns, nasal spine of frontal bone; 
c.g., crista galli; c.p., cribriform plate; pp, perpendicular plate; 7, vomer; ¢, triangular car- 
tilaze. Dotted line shows the portion to be removed in operations on both sinuses. 
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F, frontal sinus; arrow passes through its ostium coming out through the infundibulum 
at the hiatus semilunaris; « crista galli; ¢.p., cribriform 4 
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g, te; m.t., middle turbinate; 
i.t., inferior turbinate, B, ethmoid bulla; u, unciform process. Dotted line shows the bone 


o be removed whether for single or double sinus. 
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Portions of frontal bones, under surface. F, opening to frontal sinus; m, for articulation 
with nasal bone; .p., with nasal process; /, with lachrymal bone; e, for completion of ethmoid 
cells; ”.s., nasal spine; m.c., nasal crest; s, thick bone to be removed for a single sinus; d, for 
a double sinus. 


Under surface of frontal bone with cribriform and perpendicular plates. F, natural 
bony opening into frontal sinus; , for articulation with nasal bone; n.p., with nasal process: 
l, with lachrymal bone; n.s., nasal spine; nc, nasal crest. Dotted line shows the extent o1 
bone to be removed in operating on both sinuses. 
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Showing structures under frontal bone. m, nasal bone; .p., nasal process; /, lachryma 
bone; n.c., nasal canal; c.g., crista galli; c.p., cribriform plate; e, ethmoid cells. Arrow 
through ostium of right frontal sinus. 
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Side view of Fig. 9. Same lettering. 
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Bone. Coronal section through ostium maxillare; anterior half. Posterior wall of 
rontal sinus removed. F, an anterior wall of frontal sinus showing a vertical septum; 


S,septum between the frontal sinus 


2s; 2.t., inferior turbinate; m.t., middle turbinate; o.m. 


ostium maxillare; u, uncinate process; 1, os lachrymale; ¢, turbinate fossa; d,a,a, anterior 
ethmoidal cells internal to lachrymal bone; A, antrum of Highmore;/.p., lamina perpendicu- 


laris; c.g., crista galli; i.m., inferior meatus; m.m., 


i, inferior wall of frontal sinus (orbital portion). 


middle meatus; s.m., superior meatus; 
Dotted line corresponds to nasa! portion. 
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Sagittal section at base of nasal bones, looking forward. F, frontal sinuses with a par- 
tition in the right side; f, frontal bone; m, nasal bone; n.p., nasal process; p.p., perpendicular 
plate of ethmoid; s, interfrontal septum. 
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Same as Fig. 12, looking backward, same lettering. Arrows directed toward posterior angles 
to frontal ostia. 
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Section of same specimen through region of ostia of frontal sinus—first looking forward and then backward, same 


lettering. S, interfrontal septum; %.5., nasal septum; o, ostium frontale; m.c., nasal crest; m.t., middle turbinate; 7.t., 
inferior turbinate; E, ethmoid cells; /, lachrymal bone. 
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looking forward. 


Same specimen, section behind crista galli and ostia of frontal sinus, 
c.g., crista galli; c.p., cribriform plate; n.s., nasal septum; f.b., frontal bulla; e, ethmoid cells; 
l, lachrymal bone; mt, middle turbinate; 7.t., lower turbinate; u, unciform process. 
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Horizontal section just above leve 


1 of cribriform plate (c.p.); ¢.g., crista galli. Arrows in 
frontal sinuses directed toward ostium. @, ethmoid cells. 
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Horizontal section of same specimen just below level of cribriform plate. mn, nasal 
bone; 7.p., nasal process; /, lachrymal bone; n.s., nasal septum; m.t., upward continuation 
of middle turbinate; o.f., olfactory fissure; f, leading to frontal sinus: 7, infundibulum: 
e, ethmoid cells. 


FIG. 10. 


Showing skin incision. 
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Epidermization of frontal sinus. a., shows scar, 


exposed, edge of lid sutured, outline of skin flap; c., 
sinus; d., wound closed. 


fistula and opening in bore; b., bone 
flap sutured in place over opening to 
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Tracings over lateral skiagraphs to show the dense bone at floor of frontal sinus in 
front and the relative distance between the base of the nose and the crista galli, most of 
which can be utilized. 1, crista - 2, dense bone made up of nasal and frontal bones and 

nasal process of superior maxilla; 3, c ribriform plate continuing forward in the gener ar curve 
of the cranial cavity; 4, roof of Pe Tong F, frontal sinus; O, orbit; C, cranial cavity; S, sella 
turcica. 


vateral skiagraph. Lettering as in Fig. 21. 
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Latera! skiagraph. Lettering as in Fig. 21. 
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Lateral skiagraph. Lettering as in Fig. 21. 
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Anteroposterior skiagraph. F, frontal sinus; O, orbit; 
septum of nose; m.l., 


c., cribriform plate; 
ethmoid cells. 


{, antrum; c.g., crista galli; 
upward projection of middle turbinate; E, 
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Anteroposterior skiagraph. F, frontal sinus; O, orbit: A, antrum; c.g., crista galli; 
c. cribriform plate; S, septum of nose; m.t., upward projection of middle turbinate; F 
ethmoid cells. 
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of the perpendicular ethmoid plate, nasal crest, nasal spine, and 
upper end of nasal bone. A little more lateral the floor has 
become much thinner posteriorly, but in front the nasal crest 
and upper end of nasal process of superior maxilla are still very 
thick. Sagittal sections (Figs. 3-6 and 21-26) demonstrate 
this very thick bony ring in the anterior portion of the sinus 
floor. 

The arrangement of ethmoid cells below the sinus will not 
be considered here in detail because they have been considered 
so frequently in other publications. Those having particular 
bearing are in immediate relation with the lachrymal bone, the 
inner aspect of the nasal process, and the so-called agger nasi 
cell, often present at the extreme end of the middle turbinate. 

The internal wall of the frontal sinus is the interfrontal 
septum and its extent and position and the existence of frontal 
septa should be determined by X-ray examination. The septum 
is practically in the median line, but of course is subject to 
some variation. Its central portion is thin and its circum- 
ference thicker, particularly below, where it continues as the 
septum of the nose (Figs. 5, 11 and 13). At its lower, poste- 
rior angle is the crista galli, which is separated by the posterior 
wall of the sinus. Occasionally the sinus itself projects into 
the crista galli, a fact which should be borne in mind. How- 
ever, this angle is behind the guiding probe and should never 
be interfered with. The front corner of the cribriform plate 
may project well into this angle at the base of the crista galli 
(Figs. 9 and 17). 

Hence, to summarize the practical points brought out by the 
above: 

The region of the ostium of the sinus is surrounded by thin 
bone. 

The whole nasal floor of the sinus represents the maximum 
area for the acquiring of drainage. 

The area posterior and internal to the ostium is compara- 
tively small, and it is too dangerous a region for interference, 
although, with great care, a protruding ethmoid cell may be 
destroyed. 
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The area in front and external to the ostium is by far the 
larger and is comparatively thick and dense. All of this may 
be removed with comparative safety by means of special instru- 
ments. 

The partition between the sinuses and its continuation into 
the nasal septum (perpendicular ethmoid plate) may also be 
removed without risk and thus extra space be gained. 

X-ray examination in two planes must be made before 
operation, in order to determine certain relations which are 
variable. 

A clear understanding of the lymphatic and venous chan- 
nels of drainage is necessary in order to determine subse- 
quently the extent and location of infection. There is some 
drainage into the superior longitudinal sinus and also into the 
lymph-vessels of the cranial cavity. 

Réntgenologic Examination.—The Rontgen portrayal of 
the conditions in and about the sinus is of great importance, 
partly as an aid to diagnosis, but particularly as a means of 
determining the site and dimensions of the sinus. 

Slight pathologic changes in the region could not be de- 
tected, but extensive alterations in the density would be evi- 
dent. Hence, as an aid to diagnosis, the skiagraph may be of 
some value, but other signs are of greater importance. I 
believe the chief value of X-ray examination is the portrayal 
of the anatomy of the region, for thus we are enabled to 
picture anatomic features of paramount importance. The site 
of the sinus can be established so that the exploratory opening 
can be made with the assurance of entering it. The lateral 
views will determine the amount of space between the front 
end of the cribriform plate and the base of the nose, a factor 
of great importance in the technic to be described. 

Two views should be made—an anteroposterior and a 
lateral one. More than ordinary precision is required, both 
as to symmetry and point of focus. Dr. Percy Brown has 
devised an apparatus for fixing the head and obtaining most 


satisfactory skiagraphs in these difficult cases, and to him I am 


also indebted for the illustrative prints (“‘ The Diagnostic Evi- 
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dence Obtained from X-rays from the Lateral Aspect of the 
Skull.” Boston Medical and Surgical Journal, June 12, 1913). 
Anteroposterior views give us the height of the sinus, the level 
of the cribriform plate, and the width of the space between 
the lachrymal bones. The lateral views show all the antero- 
posterior dimensions, particularly the available space for en- 
larging the opening, and the position of the crista galli and the 
front end of the cribriform plate. The base line of the cranial 
cavity can always be demonstrated. 

Transillumination is not of much diagnostic or operative 
value, and reveals nothing that cannot be discovered by other 
means. A sinus filled with pus or hypertrophied tissue or a 
small sinus might be suspected as a result of such examination. 
No operative guides can be made out. Hence contributory 
evidence may be obtained. 

Technic of Operation.—Preliminary to any external opera- 
tion upon the sinus, effort to cure by intranasal methods along 
safe lines should have been thoroughly tried. This means that 
the front of the middle turbinate has been removed and many 
anterior ethmoid cells broken through. X-ray findings should 
have been carefully studied. Application of a four per cent. 
solution of cocaine and adrenalin (1-—2000) to the extreme 
upper front portion of the nasal cavity will lessen materially 
the amount of hemorrhage. The usual bone cutting instru- 
ments and slender curettes should be selected, but the essential 
portion of the operation is performed solely by means of burr 
drills of selected sizes mounted on curved and straight shanks. 
The burr drills devised by Tilley and Ballinger for antrum 
operations serve our purpose well, particularly those with the 
curved shank. 

The patient is placed in a sitting posture and the head kept 
horizontal most of the time. There is less shock when the 
patient is placed semirecumbent, and this position may be se- 
lected, but greater caution is needed to keep in mind the ana- 
tomic relations and hemorrhage may be more troublesome. 

In order to avoid the annoyance of blood escaping into 
the pharynx, the posterior nares may be plugged or, better still. 
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narrow strips of gauze may be introduced via the anterior 
nares, leaving the front half of the nasal fossa free for opera- 
tion. Ether should be administered through a tube entering 
the mouth to the pharynx, so as to avoid any delays or annoy- 
ance from this source. . 

The incision is the middle portion of the one used in the 
Killian operation and, in fact, the one adopted for most of the 
frontal sinus operations. It extends from about the centre of 
the unshaven eyebrow inward and then downward a short 
distance on the outer side of the nose. The supra-orbital 
nerve may be spared in some cases (Fig. 19). An area of 
bone at the base of the nasal process and nasal bone and above 
is exposed and denuded of periosteum. The sinus should be 
entered just above the base of the nasal process (Fig. 2), 
easily accomplished by means of small chisels and gouges, and 
enlarged by rongeur forceps. The sinus is then explored by 
means of a small probe. The ostium will be found situated 
toward the posterior angle. Pass the probe down into the 
nose and out the anterior nares. The upper end should pro- 
trude through the wound and be bent so that the probe will 
stay in place of itself. Pass small curettes from above down 
through the floor of the sinus, always in front of and external 
to the probe at the ostium. Thus, the thin walls of anterior 
cells are broken up until the ostium becomes considerably en- 
larged. During these manipulations or earlier the walls of the 
sinus should be freed from excessive granulation tissue or 
polyps, if such be present. If the mucous membrane of the 
sinus is not materially hypertrophied, it is probably better not 
to curette it, for thus we obtain a better chance for resolution 
after the lower obstruction is removed. However, if there is 
much hypertrophy, ulceration, etc., the thickened portion 
should be curetted, but the periosteum of the lining of the sinus 
should not be removed. If distal portions of the sinus are 
already practically obliterated by dense scar tissue, do not 
disturb it. 


The object of this minimum of curetting is to impair as’ 


little as possible the nutrition of the bony. walls of the sinus 
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and thus avoid subsequent necrosis. After a short time the 
sinus hemorrhage will be practically arrested and the vicinity 
of the ostium can be inspected. Almost all of the subsequent 
work is performed by the burr drills, introduced chiefly through 
the nose so that the burr is almost always in sight. These in- 
struments are to be used just as a dentist reams out the carious 
portion of a tooth. No other instrument can be used for this 
purpose, because the part to be removed is otherwise inacces- 
sible, and the use of chisels and rongeurs would be dangerous 
and inexact. The burr gnaws away the bone with precision 
and safety. At first the smaller burrs are introduced through 
the anterior nares to the region of the guiding probe. First, 
the nasal.crest is removed and the process continued anteriorly 
toward the nasal bone and nasal process at about their upper 
suture line. As the opening becomes larger the larger burrs 
can be used. By this means this portion of the nasal bone and 
the nasal process of the maxilla, together with the adjacent 
part of the frontal bone becomes very thin and there remains 
only a bony shell around the circumference of the enlarged 
ostium. It is surprising how large an opening can thus be 
obtained. By means of the burr drill and a curette the ethmoid 
cells, which may be present at the upper end of the infun- 
dibulum and opposite the lachrymal bone, and the agger nasi 
cell should be destroyed. While working opposite the lachry- 
mal bone, the finger should be pressed gently in the inner 
canthus to serve as a guide and for protection. The lachrymal 
bone and the external surfaces of the ends of the nasal bone 
and nasal process should not be broken through, for these thin 
shells will serve to keep the region of the ostium from sinking 
in. This I believe to be the usual cause for failure in the 
modern radical operation where this portion of the wall has 
been destroyed. 

Recent cases operated upon have demonstrated the wisdom 
of making use of the combined nasal floor of both sinuses, even 
though only one sinus is pathologic, in the manner described 
below for operation in cases in which both sinuses are involved. 
The mucous membrane of the healthy sinus does not become 
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diseased and the proximity of healthy mucous membrane favors 
early epidermization. Furthermore, the single opening in the 
facial wall gives ample opportunity for the complete operation, 
because we do not care to reach the distal portions of the 
normal sinus. A large part of the interfrontal septum is re- 
moved and, if desired, we could readily probe and curette the 
healthy sinus. 

If both sinuses are involved, the opportunity for a large 
opening is most excellent. The X-ray findings have already 
shown the topography of the sinus and, in particular, the dis- 
tance between the crista galli region and the anterior contour 
of the sinus and also the extent of the interfrontal septum. 
The opposite sinus may be opened and its ostium enlarged in 
the manner described above. Then this septum is perforated 
in its thin, central portion and its anterior and lower portion 
enlarged with the burr, gradually approaching the floor of the 
sinus. We are now at the base of the bridge of the nose, be- 
hind which is much dense bone in the vicinity of the median 
line where the septum of the sinuses and that of the nose meet. 
This can be removed readily with the burr in view, leaving a 
thin protecting shell of bone in front. The portion of the 


‘septum of nose just below the sinuses should be removed also 


with the burr. This is made up of the perpendicular plate 
of the ethmoid and is to be removed for a depth of nearly one 
inch (Figs. 5 and 13). As in any sinus operation, the posterior 
angle of the sinus and the region of the front end of the crib- 
riform plate should be avoided at all times. It is surprising 
to observe in the average sinus how much space for drainage 
can thus be obtained. From below a comparatively large in- 
strument can be swept across from one sinus to the other and 
from either nostril into either sinus. The removal of this 
median partition adds so much more to the efficiency of the 
drainage that I believe it should be done even in cases where 
only one sinus is involved. It may, at first thought, seem an 
unwise step but I believe it will work for good and not harm 
in every instance. A sinus is opened frequently for explora- 
tion and generally without ill effect but, if any harm does 
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follow, it is because of accumulated blood clot which cannot 
escape and which becomes infected. In these cases where the 
opposite side is opened, there is no chance for retention and 
the healthy mucous membrane does not become infected and 
pus is not retained. ‘his is on the same principle that an 
antrum may act simply as a reservoir in frontal sinus suppura- 
tion and give no further trouble after the latter is cured. Fur- 
thermore, the chance for drainage is poor compared with that 
of the frontal sinus treated as above. Besides obtaining a very 
large opening, another advantage of connecting the sinuses is 
the fact that the mucous membrane of the healthy side allows 
epidermization in the vicinity of the new ostium on the dis- 
eased side. In skilled hands the whole operation can be ac- 
complished through a single external opening, although a 
double opening is safer. 

By the time the operation is completed the hemorrhage 
has practically ceased. With the head tipped forward, the 
external wound should be washed with a sterile solution and 
the skin incision closed. The tampons are to be removed from 
the nose and a compress bandage applied. The after-treatment 
is the same as in any case. Irrigation should be avoided for 
several days. As the intranasal areas begin to granulate 
around the ostium they should be kept clean and smooth by the 
usual methods. The whole sinus cavity is now particularly 
accessible for treatment. 

The Closure of Fistule.—Fistulz are the result of obstruc- 
tion at the ostium and may arise spontaneously or after opera- 
tion. If the ostium becomes occluded during the course of an 
acute inflammation and remains so, an empyema or practically 
an abscess results, which in turn will cause a perforation of 
one of the walls of the sinus. An external fistula results if the 
perforation takes place through the facial or orbital wall; this 
tends to last indefinitely until corrected by operation. Follow- 
ing operation, where an attempt has been made to enlarge the 
ostium, a fistula may develop in the line of incision. This 
may appear after a few days, weeks or months, and is due to 
the fact that the opening has become obstructed, partly by 
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cedema and later by granulation tissue at the site of the ostium. 
These external fistulz will remain closed only after a perma- 
nently patent ostium has been established by some means or 
other. It is fair to assume that this complication occurs in the 
obstinate cases which require more careful and radical treat- 
ment. Here again the operator must decide whether he will 
attempt to obliterate the sinus or establish a large ostium. 

Epidermization of the Sinus.—During the operation upon 
one of the obstinate cases, where an external fistula had ex- 
isted in each sinus for over a year, Dr. O, A. Lothrop sug- 
gested the possibility of epidermizing the frontal sinus as is 
sometimes done after mastoid operations. I do not know that 
this has ever been attempted in the frontal sinus, but I felt 
that if the vicinity of the ostium could be protected with epi- 
thelium it would lessen the chance of granulation obstruction 
and the flap would serve as an island whence epithelium would 
tend to spread in all directions over the remaining sinus wall, 
as after the manner of any skin graft. This case was particu- 
larly obstinate because the supporting wall of the upper part 
of the lachrymal bone and nasal process had been removed by 
previous operators. 

The following technic was devised and carried out and the 
parts have remained closed, an interval of twenty months hav- 
ing since elapsed. Just how much spread of epithelium has 
taken place it is impossible to determine. The sinuses were 
large and at the present time there is no discharge and the 
patient considers himself cured. 

The steps are as follows, as illustrated in Fig. 20: After 
the vicinity of the ostium has been enlarged to as great an 
extent as the anatomy will allow, as described above, the edge 
of the skin of the upper lid is sutured to the periosteum on the 
outer edge of the bony opening into the sinus with small catgut 
(Fig. 20, b) ; then an oval incision is made in the lid down to 
the muscle fibres, so as to form a flap about the size of the 
opening in the bone. The blood supply of the lid is excellent 


and the flap is very movable so that it turns readily without. 


much cutting after division of the thin skin of the lid. The 
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flap is now to be turned so as to cover the bony opening and 
is sutured to periosteum, preferably with fine chromicized cat- 
gut. Then the parts are washed carefully with a sterile solu- 
tion and the remaining wound is closed. The lid is to be drawn 
across horizontally and it will be observed that there is very 
little tension and subsequent cedema, and that the motion of 
the lid is not interfered with. In the two instances where 
the sinus was grafted, the scar is scarcely perceptible in one 
and in the other the depression is moderate and is due to the 
previous extensive destruction of bone. 

This paper is designed to present general principles and a 
technic for operation. A list of cases operated upon is not 
included, as thereby nothing would be added to what has 
already been said. 
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BLEPHAROPLASTY BY A PRE-GRAFTED FLAP.* 


BY CHARLES GIBSON, M.D., 
OF NEW YORK, 
Surgeon to the First ( Cornell Med. College ) Surgical Division of the New York Hospital. 


In the late nineties while acting as surgeon to the Work 
House and Almshouse Hospitals I had several opportunities 
to see the end results of plastic operations performed for the 
relief of tissue defects resulting from excisions of epithelio- 
mata of the eyelid. These were, in general terms, very bad, 
very unsightly, and very uncomfortable. The plastic flap in 
most of these cases was tightly stretched across the eye-ball 
and adherent to the conjunctiva, causing discomfort and dis- 
tress and lamentable cosmetic appearances. It.occurred to me 
then that in attempting to reconstruct the eyelid we ought to 
keep its functions in mind and try to reproduce them in any 
reconstruction work. 

A proper eyelid is, of course, smooth, is lined with an 
epithelial layer, in this case representing the mucous mem- 
brane of the conjunctiva, and of course is free from the eye- 
ball. It seemed to me, therefore, that any transplanted flap 
which was to replace a gap in the eyelid should have an epithe- 
lial lining. This epithelial lining could, of course, be supplied 
by applying a skin graft to the back or raw surfaces of a 
pedunculated flap and there is sufficient evidence that epidermis 
transplanted into mucous lined cavities assumes to a sufficient 
degree the characteristics of the mucous membrane. 

I found that quite naturally the same idea had occurred to 
others; that is, after plastic flaps had been made, to fill the 


‘gap in the eyelid, a skin graft was put on the reverse side. 


Personally, I never had any opportunity to verify the results, 
good or bad, of this procedure, but I knew from general ex- 
perience that skin grafting under these conditions gave no 


* Read before the American Surgical Society, April 11, 1914. 
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assurance of successful union. I determined, therefore, to 
devise a method which would allow the transplantation of a 
flap which already satisfied these conditions, 


My first case, Lena W., presented herself ten years ago and. 
gave me the opportunity to carry out these theoretical require- 
ments. In her case I deliberately chose to utilize the form of 
plastic advised by Dieffenbach, which I believed would assure 
me the best kind of flap with which to carry out the preliminary 
grafting, although the flap itself, having a pedicle lying vertically 
below the eyelid, possessed the disagreeable feature of drawing 
down the eyelid and the result was not any too satisfactory on 
account of the inherent defects of the flap, although the require- 
ments, namely, a movable eyelid with the internal surface lined by 
epithelium and nonadherent to the conjunctiva, were obtained. 
In my second case I chose to make the flap recommended by 
Fricke but more nearly horizontal, and the result was so satis- 
factory that it is this operation that I describe and recommend. 


We start out then with the idea that we shall outline the 
flap and prepare it by grafting its inner surface and only re- 
move the lesion (epithelioma) and transplant the flap into the 
resulting cavity when the flap shall have been demonstrated to 
be properly prepared to take the place of the eyelid. A two- 
stage operation then becomes a necessity. The various steps 
of the operation are readily understood by a study of the 
accompanying illustrations. The preliminary operation might 
be done, if necessary, under local anesthesia but I should 
prefer it to be under a general anesthetic, as was done in both 
cases, so that the outlines of the flap should not be obscured by 
infiltration of cocaine or possibly the wound healing so jeop- 
ardized. The first step consists in making an incision through 
the whole thickness of the skin, starting at the external can- 
thus and running somewhat obliquely upward for a suitable 
distance, according to the size of the flap required. In my 
two cases the lesion occupied the external half of the lower 
lid and a flap one and three-quarters inches was outlined. Fig. 
1 shows the single incision through the skin, the dotted lines 
show the area of the proposed flap. By dissecting down through 
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the preliminary incision a pouch is made corresponding to the 
size of the eventual flap and into this the skin graft can be 
tucked, just as one places a handkerchief in the pocket. A 
single skin graft of suitable proportions is cut and is introduced 
into the pouch, as shown in Fig. 2. It is a little larger in its 
vertical diameter than is necessary, allowing the top portion 
to be turned over on the raw edge of the flap. That com- 
pletes the first stage of the operation. A protective dressing 
is applied and the graft is allowed to heal in place and the 
transplantation is not made until the healing is an accom- 
plished fact and no raw surface exists. That would ordi- 
narily take about 10 days. 

At the second operation the epithelioma is excised by re- 
moving the outer half of the eyelid by a quadrangular incision, 
the outer vertical leg of which just impinges on the skin out 
of which the pre-grafted flap is composed (Fig. 3). In Fig. 
4 is shown a horizontal incision parallel to the first original 
incision, thus freeing the flap and allowing it to be slid over 
into the gap left by the excision of the epithelioma. Fig. 5 
shows the flap sutured into place and the operation completed. 
The healing takes place readily in less than a week. The 
after-results have been satisfactory, as can be seen by the pho- 
tographs of these patients. While the result in patient one is 
not quite satisfactory it is because the poor type of flap was 
used, but even then the advantages of the pre-grafted flap are 
obvious in that there is a free palpebral margin lined with a 
perfectly satisfactory substitute for mucous membrane which 
it now closely resembles. The preliminary operation allows 
for the occurrence of a normal shrinking of the flap and in 
making these flaps it is only necessary to cut them of the exact 
size necessary to fill the gap. This fact I learned by experience 
in these two cases where in each instance following the general 
principles of plastic surgery, the flaps were made over-generous 
with the expectation that they would subsequently shrink. 
This shrinkage did not occur and in both cases we have an 
over-generous palpebral opening. Ten years in Case 1 and: 
seven years in Case 2 have elapsed since these operations, and 
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in all that time the flaps have not shrunk or altered in any way. 

Since the advent of various therapeutic measures destined 
to compete with surgical procedures in the removal of epithe- 
liomata involving the eyelid, such plastic operations have per- 
haps enjoyed less popularity than formerly and, if one recol- 
lects the miserable results obtained by the former conventional 
methods, it is not surprising that there should be a temptation 
to utilize X-ray, radium, and other methods of less proved 
efficacy. It must be borne in mind that the patients here pre- 
sented have not only satisfactory eyelids, but can be presented 
after the lapse of years as cured of their epitheliomata, whereas 
at the present time no similar assurances can be given for the 
value of the competing methods. 
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LIGATION OF THE INNOMINATE ARTERY. 


WITH REPORT OF A SUCCESSFUL CASE, 


BY CARL A. HAMANN, M.D., 
OF CLEVELAND, OHIO, 
Professor of Applied Anatomy and Clinical Surgery, Western Reserve University. 


CONSIDERATION of the infrequency of ligation of the in- 
nominate artery has led the writer to place upon record the 
history of the following case: 


Mrs. K., aged sixty-eight years, referred by Dr. H. H. 
Webster, presented herself on January 11, 1913, complaining of 
severe pain about the right shoulder and in the right arm, and 
of a pulsating swelling above the clavicle. 

She had always been a hard working woman, had not been 
addicted to the use of alcohol and there was no history of lues 
nor could there be found any evidence that there had ever been a 
luetic infection, though a Wassermann test was not made. 

Her present trouble was noticed a month or six weeks before 
coming under observation, pain and difficulty in using the right 
arm being the first disturbance. Early in January, 1913, she 
detected the pulsating swelling. 

Physical examination did not reveal any pathologic condition 
except a moderate arteriosclerosis and the enlargement above 
the right clavicle. The swelling, which was about the size of a 
hen’s egg, presented all the characteristics of an aneurism of the 
subclavian artery. There was no apparent disturbance of the 
circulation in the arm, except the pain and certain paresthesiz ; 
no evidence of nerve lesions beyond what could be accounted for 
by the pressure of the aneurismal sac on the brachial plexus. 

She was at first treated by keeping her in bed, on a reduced 
diet, with limitation of the amount of liquid ingested and the 
administration of. small doses of iodide of potassium. 

On February 6, 1913, an attempt was made to insert fine silver 


wire into the sac; only about 8 inches of wire could be passed, . 


however. This was cut off flush with the skin and has of course 
remained in situ. 
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No improvement in the local condition was effected and on 
February 10, 1913, she was operated upon, under ether anesthesia. 

An incision was made along the anterior border of the sterno- 
cleidomastoid down to the sternoclavicular articulation, and an- 
other one along the clavicle; the triangular flap of skin, super- 
ficial fascia and platysma was dissected up; after division of the 
deep fascia, severing the origin of the sternomastoid muscle and 
clearing away some of the loose fat, a good exposure of the 
aneurism and the deeper structures was obtained. The aneurism 
involved the third part of the subclavian artery, extending, how- 
ever, behind the scalenus anticus muscle and encroaching upon 
the first part of the subclavian. It was accordingly deemed un- 
safe to apply a ligature to the first part of the subclavian and 
ligation of the innominate was decided upon. 

The sternohyoid and sternothyroid muscles were severed and 
raised upward; about 2 inches of the clavicle were resected and 
the innominate artery was readily exposed. A heavy, braided 
double silk ligature was placed around this vessel, about %4 inch 
below the bifurcation, and tied with an ordinary surgical knot; 
as the knot was being tied the coats of the vessel could be 
distinctly felt to give way, though only very moderate force was 
used; evidently the vessel wall was markedly atheromatous. 
Pulsation of the sac at once ceased completely. The common 
carotid was also tied, about one inch above its origin, with No. 2 
chromicized catgut. The wound was accurately closed, except 
for a small drainage opening at the inner angle, and the dressings 
so applied as to obliterate dead spaces. The arm was wrapped in 
cotton. The patient made no complaint of coldness of the limb 
subsequent to the operation, and there was no cedema or dis- 
turbance of the nutrition. The wound healed by first intention. 
There was at no time any evidence of disturbed cerebral circu- 
lation. The sac rapidly became consolidated and firm. Some 
pain and paresthesia persisted for several weeks. 

On June 29, 1913, it was noted that but little trace of the 
aneurismal sac could be felt ; there was no pulsation of the radial 
or brachial arteries; the hand was colder than the left and the 
skin of the palm apparently smoother and somewhat atrophic. 
There was some pain about the end of the clavicle, probably due to 
the adherent scar. 

The patient was examined thirteen months after the operation 
and found to be in good general health ; her weight has increased, 
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she works every day, and has no pain. No trace of the former 
aneurism can be felt, and the radial pulse is absent; there still 
seems to be some paresthesia of the forearm and fingers. An 
examination of the chest fails to reveal any evidence of an 
aneurism of the arch of the aorta or any of its branches. 

Observations on the blood-flow in the upper extremities were 
made by Prof. G. N. Stewart.t A note from him is as follows: 
“The blood-flow in both hands in Mrs. K. is greater on July 9, 
than at the previous examinations (March 20 and March 21). 
The ratio of the flow in the right to that in the left hand is 1: 1.3 
on July 9, while at the previous examinations it was 1:3.5. The 
relative increase has therefore been much greater in the right than 
in the left. Immersion of the left hand in cold water causes now 
a marked diminution in the flow in the right, indicating that an 
appreciable (and no doubt the greater) part of the total resistance 
of the path is now in the smaller vessels of the anterior limb. 
The arterial channels feeding the arm are therefore now com- 
paratively wide. The flow in the right is absolutely as great 
(over 8 grammes per 100 c.c. of hand per minute with room 
temperature 26 C.), so that the symptoms now observed in the 
hand cannot be due to the small blood-flow.” 


As is well known, the innominate artery was first ligated 
by Valentine Mott in 1818. Sheen,? in 1905, collected 36 
cases, including one of his own, and Burns,* in 1908, collected 
IO more cases (one of them his own), bringing the number 
up to 46. I have been able to find references to the following 
additional instances: Myles,* one case unsuccessful, Saigo,° 
two cases (successful), Ballance,® two cases (one successful), 
Sargent,’ one case (successful). These, together with my own 
case, bring the number up to 53, of which 14 were successful 
(26.4 per cent.). Only one of the recoveries, that of Smythe, 
dates from pre-antiseptic times. Tables are given by Sheen 
and Burns showing details of the cases up to 1908. 

Allan Burns in 1811 demonstrated that the vessels of the 
head and the right arm could be fully injected after ligation of 
the innominate artery in the cadaver, and in looking over the 


published cases of the ligation of this vessel during life, no in- . 


stances of gangrene could be found, though disturbance of the 
cerebral circulation occurred a number of times. 
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The most common cause of death has been secondary hem- 
orrhage, which occurred in one instance as late as the sixtieth 
day after operation; this can be readily understood, as the 
majority of operations were done in pre-antiseptic days ; how- 
ever, secondary hemorrhage is still a large factor in the mor- 
tality record of the more recent cases. 

The cases above referred to are, of course, very unequal 
in value for forming an idea as to the advantages and disad- 
vantages of ligating the innominate artery and in deciding 
which plan of procedure is to be adopted in a given case. Most 
of the operations were done in pre-antiseptic times; the posi- 
tion and size of the aneurism was quite variable; in some a 
greater or lesser degree of arteriosclerosis existed ; the ligature 
material varied; other vessels, such as the common carotid and 
vertebral, were frequently tied in addition; in two instances, 
at least, the aneurismal sac was extirpated after the ligation 
of the innominate for return of pulsation. 

For the cure of aneurism of the right subclavian artery, 
which is the most common indication for the ligation of the 
innominate, some eighteen different operative procedures have 
been practised according to Jacobsthal ®; to these may now be 
added the Matas method. 

It is not the purpose of the present writer to discuss these 
methods. Cures have been accomplished by most or all of 
them, but it cannot be said definitely which is the method of 
choice. It may be noted that peripheral ligation has proven 
quite successful; Savariaud® has collected nine cases, all fol- 
lowed by recovery. It is the opinion of many writers that ex- 
tirpation of the sac is the ideal method; both extirpation and 
the obliterative method of Matas are based upon the underlying 
principle, established by Antonio Scarpa, that the artery should 
be obliterated at the site of the aneurism. However, there are 
cases in which these methods can for some reason or other not 
be adopted and ligation of the innominate, which is now estab- 
lished as a feasible and reasonably successful operation, will 
have to be resorted to. 

A few details in the performance of the operation may be 
briefly alluded to. 

52 
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To gain access to the vessel, an incision along the anterior 
border of the sternomastoid, joined by another over the clavicle, 
has been the one most frequently adopted; the flap having 
been dissected up, the attachments of the sternomastoid are 
divided and also those of the sternohyoid and sternothyroid; 
the common carotid having been exposed, it is followed to its 
origin from the innominate. Ordinarily, the bifurcation is 
high enough to enable one to reach the vessel without removal 
of bone; however, excision of the inner part of the clavicle 
will materially aid in exposing the vessel and in giving more 
room for the deeper dissection. Milton 7° proposed longitu- 
dinal division of the sternum and forcible separation of the 
two parts in order to gain access to the anterior mediastinum; 
this seems to me an unnecessarily severe procedure, at any rate 
for ligation of the innominate. Bardenheuer recommended 
osteoplastic resection of the manubrium; the flap is hard to 
make, however, and is apt to suffer in its nutrition and necrosis 
may result. Removal of the right half of the manubrium 
and adjoining costal cartilages, and perhaps also the inner 
end of the clavicle, may be resorted to. 

In clearing the artery injury to the innominate veins, the 
vagus and the pleura must be carefully avoided; and this is 
best accomplished by keeping close to the common carotid and 
innominate arteries and gently displacing the structures men- 
tioned. 

There has been considerable discussion concerning the char- 
acter of ligature material to be used, the kind of knot to employ, 
whether to use two separate ligatures, a short distance apart, 
how firmly to tie them and whether or not the common carotid 
and other vessels should also be tied. 

Provided rigid asepsis be maintained, it probably makes little 
or no difference what ligature material is employed ; personally, 
I believe, that the ligature should be tied firmly enough to 
divide the inner coats and that the common carotid should also 
be tied, and perhaps the vertebral, as it is reasonable to assume 
that thus a return of pulsation in the aneurismal sac will be 
more likely avoided. 
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DISTANT RESULTS OF A SUTURE OF THE HEART 
FOLLOWING A WOUND BY PISTOL-SHOT.* 


BY ROBERT PROUST, M.D., 
OF PARIS, FRANCE, 


Four years ago I operated on a youth, fifteen years of age, 
for a wound of the heart. 

He was able, after being cured, to return to his normal 
mode of living. Since the operation I have never lost sight 
of him, as he comes to see me regularly. 

Lately, more than four years after the intervention, I have 
been able to examine with details, thanks to radioscopy, radiog- 
raphy and electro-diagnostics, the working of his heart. These 
are the results I shall have the honor to examine before you; 
but before doing so, I think it right to give you the details of 
this observation: 


On February 20, 1910, being on duty, I was called at 5 o’clock 
in the afternoon for urgent service at the Trousseau Hospital, in 
Dr. Savariaud’s ward, for a wound in the heart, diagnosis made 
by Messrs. Bloch and de Cumont, internes of the service. 

On arriving, I saw a boy, thirteen years old, very tall for his 
age, who had been shot in the precordial region. His condition 
was as follows: 

At the beginning of the afternoon (at Io minutes past 12 
exactly), one of his little playmates had inadvertently pressed the 
trigger of a loaded pistol with which he was playing, and which 
fired at a distance less than one metre. 

The blackish orifice, where the ball entered, is easily seen 
inside the nipple, and a rather wide streamlet of blood flows con- 
tinuously from it. On auscultating, the beating of the heart is 
muffled but perceptible, the cardiac dulness seems to be enlarged 
at its basis. There is no sign of hemothorax. Traube’s semi- 
lunar space is sonorous. 


* Read before the American Surgical Association, April 10, 1914. 
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The pulse indicates about 100, but has a very bad tone, very 
unsteady in strength and rather undulating. The patient is ex- 
tremely pale, in spite of numerous injections of serum and cam- 
phorated oil, of which the first were made by Dr. Gagniére, and 
which had pulled him through the great shock he had at the 
beginning ; he is quite conscious, but is in great distress, a very 
acute dyspnoea, and intense thirst and a very great pain in which 
he called “the region of the heart.” His physiognomy is im- 
printed with a striking anxiety. There are evidently symptoms 
which plead strongly in favor of a heart wound, especially the 
state of the pulse, but for once in a way it might be a question 
of simple shock. So, while everything is being prepared for the 
operation, I remain near the patient in order to closely appreciate 
the movements these divers symptoms are about to make. 

After a rather long period of hesitation I have the impression 
of a progressive aggravation and decide on operation, 

From the beginning I ascertain as far as possible the traject 
of the ball. For this, after having traced a cutaneous incision 
according to Fontan’s rule, I lift the skin and soft parts along the 
border of the sternum, and find the fifth costal cartilage shattered 
by the ball; I raise it and come across a mass of liquid blood, 
which bubbles and is animated by beating, I then quickly complete 
the flap by sectioning the fourth and sixth costal cartilages at 
their sternal insertion. The turning down outwards of the flap 
simply by elasticity is quite easy since it is question of a thirteen 
years old boy. I am very careful in this turning down to unfasten 
and push back the pleura; it was wounded by the shot at the level 
of the precordial part and the passage of the air is heard at each 
respiration, I cover with compresses this breach of which the 
walls are too infiltrated with blood to allow of suturing. 

Ligature of the two ends of the internal mammary and the 
sectioned intercostals. I then cleanse the operative field, and 
after having sponged much blood and tamponed the lower part 
of the wound (where the blood comes from) I clearly see the 
forepart of the pericardium, and by transparence above it, the 
forepart of the heart which slides at each beating, but seems to 
be separated by a thin liquid sheet. I then take away the com- 
press which tents the lower part of the wound, that is to say, the 
lower part of the pericardium. A spirt of blood is produced im- 
mediately and I clearly distinguish the wound in the pericardium 
from which it comes. I enlarge this wound with my scissors, 
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both from the top and the bottom, to an extent of about 8 centi- 
metres or about 3 inches, and mark the borders of the serous 
membranes with forceps after having isolated the operative field. 

I am thus easily able to explore the pericardiac cavity, but at 
the level of the base I see only blood, and cannot distinguish the 
point of the heart. This is caused by the fact that all the base of 
the pericardium is filled with a coagulum as large as the fist, 
which covers the point of the heart and compresses the heart 
upwards. 

I extract the coagulum, and with it the ball which was free 
in the pericardium. As soon as the coagulum is taken away the 
point of the heart appears freely with its pinkish white color; 
there is clearly distinguished a wound in the front residing near 
the left border quite near the point ; a jet of blood escapes from it 
at each systole. Moreover, from the moment the coagulum is 
taken away, the heart begins to beat in a most immoderate manner, 
and it is with great difficulty that it is grasped. I am moreover 
troubled by the stock of instruments, for, at the beginning, I 
have at my disposal only a curved Reverdin’s needle of the current 
model. It is with this that I quickly make my first stitch which 
perforated totally the wall of the heart; once knotted it stops the 
hemorrhage a little, but blood escapes along the thread. From 
this first stitch I am able to make three others non-perforating, by 
using this time the small Reverdin’s intestine needle. I hide the 
first set of transversal sutures by a second plan of superficial 
sutures. I then turn the heart upwards to look for a second 
wound on the posterior face but I find none. But seeing the de- 
scendent obliquity of the traject of the ball, I come to the conclu- 
sion that it is a tangential wound although a penetrating one. 

Suture of the pericardium with separated stitches of catgut 
No. o: the lowest stitch fixes a very small rubber drain, which is 
level with the serous membrane and even penetrates into it at a 
little less than a centimetre; the drain has a vertical traject and 
comes out again in the lower horizontal branch of the cutaneous 
incision near the sternum. This drain was used on account of 
the relatively long time between the accident and the operation, 
and also on account of the finding of the bullet in the pericardium. 

The flap is turned back (without suture of the pleura, which 


I find too infiltrated), and as I fear the edge of the lowest rib’ 


might wedge the drain, I protect the latter with a little tent of 
about 3 centimetres long, not going so far as the pericardium. 
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Reunion of the muscular surface with catgut. Fish-gut for 
the skin. Subcutaneous serum during the whole of the operation. 

Operative Consequences.—Immediately after the operation the 
patient is taken back to his bed, in appearance hardly the worse 
for the operation. 

The next day, February 21, there is a considerable thermic 
reaction. In the morning 39.8° Centigrade, that is about 103.6° 
Fahrenheit, and in the evening 40.4° Centigrade, or about 104.8° 
Fahrenheit. 

In spite of this the general status is not alarming, the pulse 
indicates 

The following days there is a slight fall in the temperature 
which, however, remains very high. 

On the ninth day, ablation of the small tent joined to the drain ; 
immediately after this follows the escape of a reddish serosity, 
non-purulent, and of which the rhythmical flowing is isochronal 
to the cardiac beating (at this moment the temperature is about 
102°, but the general status, which remains good, continues to 
disagree with this temperature). 

Pulse indicates 96. 

March 2 and 3.—Same status. 

March 4.—The oozing tinged with blood which followed the 
ablation of the tent has stopped, the patient has a little chill, and 
in the evening the temperature is 104°. 

March 5.—Messrs. Proust and Perinaud examine the patient 
in the evening; the pulse is very undulating, of very feeble tone 
and indicates 120. The heart-beats are exceedingly dull on aus- 
cultating, the patient has some trouble in swallowing, which has 
increased since the operation. Briefly, there are evident signs 
of pericardiac effusion. The small rubber drain, however, pro- 
duces nothing. It is still solidly fixed in the depth and oscillates 
with the cardiac movements ; I pull it away with a sharp tug and 
immediately out flows a great abundance of blood-stained serosity 
which is in no way purulent. The hand which palpates the radial 
pulse feels that little by little it puts itself right from this moment. 
It becomes pronounced, excellent, very strong. 

From this moment the effervescence begins to cease, and 
finishes in less than 48 hours. The patient leaves the hospital on 
March 21, 1910, cured, one month after the operation. 

Examination on leaving the hospital: Temperature normal, 
pulse 80, the beating of the heart seems normal, the troubles of 
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swallowing have totally disappeared as well as the rising of the 
stomach which attended them. 

The patient was presented at the Société de Chirurgie at Paris 
on April 13. 

Immediately after his departure from the hospital, on March 
21, 1910, he was engaged as telegraph messenger at the Post Office 
in Paris, and able to return to his normal mode of living. 
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He followed this calling of telegraph messenger during three 
years, and in spite of the fatigue experienced in climbing long 
staircases, he did not show any functional cardiac troubles; at 
the most did he notice, in the beginning, a little panting after 
hurrying upstairs. Since a year ago he has changed his profes- 
sion. He is now a book-keeper and complains of no trouble what- 
ever. Having his address I asked him if he would be examined 
in order to see if, a long time after the operation, our means of 
investigation would show, in spite of the total absence of functional 
disorders, anything abnormal, either at the level of the cardiac 
suture properly speaking, or as remains of the pericarditis he had 
shown. 

With this aim I asked my colleague and friend Dr. Bezacon, 
chief physician at the Charity Hospital, to be good enough to 
consult him; Dr. Aubourg, chief of the Radiology Service at the 
Boucicault Hospital, to kindly radiograph him; Dr. Bourguignon, 
chief of the Laboratory of Electricity at the Salpétriére Hospital, 
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Intrapericardiac clot and bullet extracted from the pericardium. 
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to be kind enough to trace out his pulse, and Dr. Boulle, chief at 


the Marey Institute, to be kind enough to take his electrocardio- 
gram. 

The auscultation and electrocardiogram have established that 
the working of the heart was almost normal. But the point of 
the heart seems a little too near the sternum and the electro- 
cardiogram shows a double bracket at the time of the ventricular 
contraction. The radioscopic examination has shown us very 
slight modifications consecutive to the sutures. 


Here are the notes kindly provided to me by Dr. Aubourg: 


Radiologic Examination—The examination of the frontal region 
of the heart shows: 

The left auricle has a normal aspect and volume. 

The right ventricle has also a normal aspect. 

The part of the left ventricle which forms the left border of the 
heart presents a normal shape; at the union of the external 2/3 and the 
internal 1/3 of the left border at the height of the fifth rib, is seen a 
permanent notch, which seems to be a fixed point which does not par- 
ticipate in the beating of the left border, as if at this level there were 
something which restrains the left border, such as retracted adherence. 
Moreover, below this notch, is seen, on the left ventricle itself, a circular 
zone of % inch diameter, and which, by its clearness, shows up on the 
deep color of the remainder of the ventricle. 

Afterwards, on practising divers oblique examinations, in order to 
judge the status of the left auricle and the posterior part of the left 
ventricle, it is seen that these cavities are neither deformed nor dilated. 

The nature of the mark seen on the forepart is interesting to note; 
this might be an adherence of the pericardium, but one would not under- 
stand why the subjacent myocardium should not have preserved its thick- 
ness; so I believe it is question of an abnormally thin state of the myo- 
cardium following a scar, for example. 

The second part of the examination bears on the csophagus; the 
patient is placed in an oblique position, in order to distinctly see the 
clear space which exists between the vertebral column, the aorta and the 
heart. 

The patient has absorbed a milk of carbonate of bismuth; the bis- 
muth has designed an cesophageal duct of normal aspect as far as the 
origin of the large vessels. From this place, as far as the diaphragm, 
that is to say, over nearly four inches, we have seen a diminution of size 
of the duct, which can be estimated at a half of the normal calibre. 
When the bismuth got to the cardia we ascertained antiperistaltic move- 
ments several times and these movements are caused by a parietal lesion 
of the cesophagus. These are two objections against the supposition of 
a lesion of the internal tunic: first, the absence of dilatation above the 
stricture; second, the regularity in the diminishing of light, whereas in 
the lesions of the internal tunic there exists an essentially irregular canal. 
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We may, therefore, think that it is question of lesions of the external tunic, 
perhaps by adherences to the pericardiac pouch in relation with the 
auricles. 

What does this examination prove? 

That there incontestably remains some cesophageal troubles connected 
with pericarditis and that, on the other hand, there persists either a 
slight weakening of the cardiac wall at the level of the scar, or perhaps 
a pericardial adherence at this level. 


These declarations obtain their value from the agreement 
of the two phenomena observed by Dr. Aubourg: first, the 
cesophageal troubles and the cardiac zone being lighter and 
more immovable, corresponding to the troubles of swallowing 
that the patient had experienced after the operation; second, 
to the precise passage of the bullet which had shattered the 
fifth costal cartilage. 

The radioscopic ascertainings have indeed been established 
by Drs. Aubourg and Lebon, who were absolutely ignorant of 
the exact level of the wound in the heart and the troubles in 
swallowing that the patient had experienced after the operation. 

Pericarditis continues to be the great obstacle to the perfect 
cure of wounds of the heart. In this particular case I will- 
ingly attribute its origin to the sojourn in the pericardium, 
during a prolonged time before the operation, of the bullet, 
which, it appears, not having a very considerable speed, might 
easily have got contaminated from the contact of the clothes 
or dragged a particle of dirt with it. It was, in any case, a 
very attenuated pericarditis, because the serosity was in no way 
purulent and the simple evacuation brought about the cure. 

Although not a partisan of drainage in heart wounds, I 
believe that in this particular case, the fixing of a small rubber 
drain in the very orifice of the pericardium enabled us, if not 
by its presence, since it disappeared immediately, at any rate 
by its ablation, to obtain the result which would not have been 
obtained without it, except by a paracentesis of the pericar- 
dium. I believe there would be great interest in submitting 
to radioscopic and radiographic examinations patients who 
have been operated on for heart wounds, and by such, we shall 
get to know in precise manner the exact value of distant 
results. 
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A REVIEW OF NINETY-NINE ARTHROTOMIES FOR 
FRACTURE OF THE PATELLA. 


BY H. BEECKMAN DELATOUR, M_.D., 
OF BROOKLYN, N. Y., 
Surgeon to the Norwegian and to St. John’s Hospitals. 


TWENTY years ago our societies were discussing the justifi- 
cation of the open operation for fracture of the patella much as 
we are to-day considering the operative treatment of fractures 
of the long bones. It was then argued that the dangers of a stiff 
joint following the operation were so great that a patient had 
better accept a partially crippled joint with ligamentous union 
of the patella than to risk a stiff knee following the operation. 

No less an authority than the late Dr. William T. Bull took 
this ground. Surgeons generally are now agreed that imme- 
diate operation on the patella is entirely right and proper, but 
we are still divided in regard to the other fractures. 

If we can convert a simple fracture of the patella into a 
compound one and at the same time expose the great knee- 
joint filled with fluid and clotted blood, without great risk, why 
should we hesitate to expose other fractures? The answer is, 
that in the treatment of the long bones we are influenced not 
by the fear of sepsis, but rather by the knowledge that satis- 
factory bony union, without operation, so generally results. 
The patella we know seldom can heal by bone because of the 
frequent interposition of fascia between the fragments. 

As having some bearing on the question of the dangers of 
exposing fresh fractures to operation, I herewith present a re- 
view of cases of fracture of the patella, personally observed by 
me. The majority of the cases were operated by myself, while 
some were operated by my associates in the hospital service. 

There were 1o1 fractures of the patella, and, with two ex- 
ceptions, they were all subjected to the open operation. 


One exception was a young woman of twenty-three, in whom, 
by indirect violence, the left patella was fractured transversely. 
After the accident she was able to stand, but not to walk. In 
this case the patient was very thin, the two fragments could be 

* Read before the American Surgical Association, April 10, 1914. 
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distinctly felt, and crepitus could be easily elicited. The separa- 
tion of the fragments was very slight. We felt that in this case 
the tendinous expansion of the vasti muscles had not been torn 
and that there was a fair chance for good union. There was also 
decided opposition on the part of the family to operation. The 
limb was placed on an inclined splint and the fragments held 
together by adhesive plaster placed about the fragments. The 
result was very satisfactory. A year later the opposite patella 
was broken, and although the separation of the fragments was 
greater, operation was not performed because of objection by 
the family. In this case the result was satisfactory, although at 
the end of six months there was some separation of the frag- 
ments, about half an inch. A year later this had not increased. 
She was able to walk perfectly well without aid. Seven years 
later the condition had not changed. 

The other was a man over seventy years of age, who ob- 
tained a satisfactory result from similar treatment. 


The operation has been performed within the first 48 hours 
after the injury, except in a few cases in which it has for 
various reasons been delayed to a later period. The operation 
has not varied except as to the skin incision. At first we made 
a straight longitudinal incision over the centre of the knee, but 
found that it did not give quite as good access to the lateral 
tears as did the curved incision across the joint. Our incision 
now begins on the inner side just posterior to the centre of 
the inner half of the knee and on the line of the joint, and is 
carried upward in a curve, passing about half an inch above 
the patella and then downward to the outer side of the joint 
to a point opposite the beginning. The flap includes the skin 
and all structures down to the patella tendon. This flap is 
dissected down to below the lower edge of the patella and 
gives a good exposure of the fracture and of the joint, and 
also what we consider most important, of the tear extending 
down on either side of the joint through the tendinous expan- 
sion of the vastus muscle. This tear is caused, in most cases, 
by the patient’s efforts to walk after the patella has broken. 

After all clots and fluid blood have been carefully sponged 
away, the fractured ends of the bone are thoroughly freshened 
and exposed by dissecting off that portion of the patella ten- 
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don which has dropped down and become adherent to the 
rough ends of the fragments. This we have never failed to 
demonstrate. We use for sutures chromic catgut No. 2. The 
first sutures are placed close to the edges of the fracture 
on either side. These are not tied until the rents in the lateral 
portion of the capsule have been accurately repaired. The first 
sutures are then tied so as to bring the posterior edges of the 
fracture together. If, when these sutures are tied, the ante- 
rior edges are separated by an eighth of an inch or more, we 
are better satisfied because then we are sure that the tying of 
the anterior sutures will surely give closer apposition of the 
fragments. The next suture is a sort of mattress suture. It 
is placed crosswise through the patella tendon above the upper 
fracture and then carried across the tendon below the lower 
fracture and tied. The effect of this is to take the strain from 
the transverse line of sutures during the recovery from the an- 
esthetic, when the great quadriceps muscle contracts. A final 
row of sutures is placed in the anterior layer of the tendinous 
expansion over the bone; the skin sutured with interrupted silk- 
worm-gut or continuous silk sutures. No drainage is employed. 

The extremity from the toes to the upper thigh is placed 
in a plaster cast. This splint is left in place for ten days; it 
is then cut down on either side and the anterior half removed, 
leaving the posterior half as a permanent splint. At this time 
the sutures are removed and the patella grasped between the 
fingers and moved laterally. This movement of the patella is 
repeated every four or five days until the end of the third 
week, the patient being allowed in the wheeled chair after the 
second week. At the end of three weeks the cast is again 
removed and passive motion begun in the joint. The splint is 
then removed every night while the patient is in bed and re- 
applied in the morning. This allows of passive motion on the 
part of the patient when there can be no strain on the callus. 
If the patient resists the efforts of moving the joint to at least 
45 degrees by the end of the second month, he is given an 
anesthetic and under complete muscular relaxation the joint 
is forcibly bent to a right angle. There need be no fear of 
refracture in doing this, provided complete muscular relaxa- 
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tion is first obtained. This procedure is usually successful in 
bringing back a rapid return of the motion of the knee. 

We advise our patients to use the posterior splint while 
walking for at least three months. After the second month 
while sitting in a chair we encourage them to have the splint 
removed and allow the leg to bend as much as possible. 

In a few cases where the patient was exceedingly muscular 
we have used silver wire, believing that it would be better able 
to stand the strain of the muscular pull when the patient was 
recovering from the anesthetic. In this we have been disap- 
pointed, for in two cases X-rays taken shortly after the opera- 
tion showed the wire broken. We now use the mattress suture 
in the tendon, as above described, with satisfactory results. 

In one case of refracture in a very muscular man, we made 
use of the Malgaigne hooks to hold the bone during the first 
week. In this case separation was quite wide and the hooks 
were found a very convenient way of bringing the fragments 
together and holding them during the suturing. 

The following is a summary of our cases: 


No. of No. of 
patients. Variety of fracture. fractures. 
Compound of ome 3 
3 Simple of both patelle at the same time........ 6 
3. Simple of both patellz at different times....... 6 
2 Simple of the same patella twice................ 4 
2 Simple of the same patella three times.......... 6 
1 Simple twice and compound a third time of same 
1 Simple of both patelle at different times, with 
87 103 


There were 99 operations. All recovered from the opera- 
tion. Two died while in the hospital, one on the twenty-first 
day of delirium tremens and one on the one hundred and 
twenty-seventh day of pulmonary tuberculosis. In both cases 
the anatomical result of the operation was satisfactory. 

A number of the fractures were multiple, the bone being - 
broken in from three to six fragments. This did not seem to 
make any difference in the result. 
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knee. 


Operated July, 1912. Useful joint, but flexion not to right angle 


Left knee. Operated March, 19011. Rheumatic patient, but by persistent massage good 
flexion was obtained. 
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Left knee, operated August, 1909. 


Compound fracture. 
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Operated January 14, 1914. 
but improving. 


Good union. 


Function of knee normal. 


Motion still limited 
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Left knee. Joint motions good. The angle at which picture was taken gives an apparent 
distortion of joint. 


Fic. 6 


Right knee. Operated November, 1912. Perfect function. Simultaneous direct frac- 
ture of both patella, with fracture of fifth cervical vertebra and paralysis of left arm 
see Fig 
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Left knee. Operated November, 1912. Perfect function. Simultaneous direct fracture of 
both patelle, with fracture of fifth cervical vertebra, and paralysis of left arm (see Fig. 6). } 
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Operated February 14, 1914. Good union. Motion in joint just begun. 
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There have been three cases of simultaneous fracture of both 
patella. In two the operation was done first on one side and 
later on the other. In one both patelle were sutured at one sit- 
ting. This case was particularly interesting because it was a case 
of direct fracture, the man being thrown from a step-ladder by 
an electric shock. One patella was broken into five fragments 
and the other into three; the patient also sustained a fracture of | 
the spine of the fifth cervical vertebra with resulting paralysis of 
the left arm. He made a perfectly uneventful recovery, and at the 
present time, 16 months after the operation, is able to get about 
as well as ever and to bend the knees to beyond a right angle. 

In the cases of refracture, there had evidently been perfect 
bony union, for at operation the point of previous fracture could 
not be made out. In two cases we did not secure bony union, but 
in these there has been no tendency for separation of the fragments. 

An interesting case was as follows: A very muscular man of 
40 was brought to us with a fracture of the right patella. Eight 
years before this bone had been broken and successfully sutured 
by the late Dr. Bristow. In May, 1913, we resutured this bone 
and obtained an excellent result. He resumed his occupation the 
following August and was seen in September, when he had perfect 
motion in the joint and the knee looked normal except for the two 
scars. Three weeks later he was again brought to the hospital 
with a refracture of the same patella, the joint being badly in- 
fected. Drainage was instituted, extension applied, but the infec- 
tion progressed and the femur and tibia both became involved. 
The process was finally terminated by an excision. This leaves 
him with a stiff joint, the only one we have in our series. 


' SUMMARY OF CASES TREATED FROM 1896-1914. 


There were 87 patients with 103 fractures. Three cases 
were not operated, one refused treatment and was removed 
home. There were 2 deaths, neither directly due to opera- 
tion. In 99 instances the fracture was exposed and sutured. 
Six have useful joints but with limited motion. Forty have 
flexion to at least a right angle and have perfectly useful joints. 
The remainder we have not been able to trace; all had motion 
to at least 45 degrees at the time of leaving the hospital, and 
in our experience this has always been followed by satisfactory 
motion if the patient persists in his efforts to move the joint. 


: 
7 
Bi 
7 
3 
aan 
ae 
| 
a 


| 


980 THE NEW DRESS OF THE ANNALS. 


THE NEW DRESS OF THE ANNALS. 


ANNOUNCEMENT FROM THE PUBLISHERS. 

Ow1nc to the continually increasing amount of material 
of value, offering for publication in the ANNALS OF SURGERY, 
the publishers have found it necessary beginning with the July 
1914 issue to enlarge the size of the page and also to somewhat 
reduce the size of type in which the original contributions 
have heretofore been printed. The enlarged size will also 
enable the publishers to make a better display of the illustra- 
tions which are such an important feature of the ANNALS OF 
SuRGERY’s contributions. 

Thirty years ago, when the first number of the ANNALS OF 
SuRGERY appeared, the size and style then shown suited admir- 
ably. At that time a single number contained only 96 pages. 
They have continued to increase each year until now the 
average number of pages to an issue is 164. Special issues 
have been published in which the number has been increased to 
over 300 pages, with the result that the manufacturing of the 
Journal in the former style is not only extremely difficult but 
the finished product is unwieldy and cannot be read with the 
ease and comfort which is due a subscriber. In fact, it re- 
quired constant pressure on the pages to keep them open. 

We believe the new form overcomes this inconvenience and 
enables us to give the reader more material and greater com- 
fort while reading than it could have been possible for us to 
present in the former size. THE PUBLISHERS. 


To Contributors and Subscribers : 


All contributions for Publication, Books for Review, and Exchanges should be 
sent to the Editorial Office, 145 Gates Ave., Brooklyn, N. Y. 
Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 
ANNALS of SURGERY 
227-231 S. 6th Street 
Philadelphia, Penna. 
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Study of Intestinal Obstruction, 
714. 
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angiitis Obliterans, 445. 

Diabetes Mellitus, Gangrene in, 
Dietetic Treatment of, 176, 313. 
Dislocation, Subclavicular, of the 

Humerus, 768. 

Diverticulitis, Chronic, Producing 
Obstructive Pelvic Lesions, 422. 

Downes, A.: Arterio- 
venous Aneurism of Superior 
Thyroid Vessels, 789; Gall-stones 
in the Young, 781; Gastro-enter- 
ostomy in Distal Pouch of Hour- 
glass Stomach, 794; Hygroma of 
Axilla and Neck, 753; Post- 
operative Intestinal Adhesions, 
Cause of, 460; Re-formation of 
Tibia after Osteomyelitis, 787; 
Splenectomy for Spontaneous 
Rupture of the Spleen in Typhoid 
Fever, 754; Thymectomy for 
Tracheal Obstruction, 775. 
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EasTMAN, JosePpH Ritus: Pericoli- 
tis Sinistra, 41. 


Echinococcus Cyst, Rectovesical, 
396. 
Elastic Ligature, Use of, after 


Gastro- and Entero-enterostomy, 
Condition, after Ten Years, 126. 

Elbow, Bony Ankylosis of the, 760. 

ELttswortH: Abscess of the 
Kidney, 779; Closure of Gastro- 
enterostomy Orifice, 635; Co- 
existing Lesions of the Gall- 
bladder and Kidney, 679; Delayed 
Union of the Femur, 780; Loose 
Fragments of Bone in Fractures, 
633; Spontaneous Rupture of the 
Spleen, 759; Torsion of the 
Omentum, 777. 

ELMER, WALTER G.: Bone Grafting 
for Pott’s Disease, 136. 

Etsperc, CHartes A.: Multiple 
Symmetrical Lipomata, 636; 
Post-operative Intestinal Adhe- 
sions, Cause of, 460; Tumor of 
the Hypophysis, 454. 

Empyema, Chronic, Visceral Pleu- 
rectomy for, 884. 

Endarteritis Obliterans, Syphilitic 
Nature of, 796. 

Epididymitis, Acute Gonorrhceal, 
by Epididymotomy, Surgical 
Treatment of, 739. 

Epididymotomy for Acute Gonor- 
rheeal Epididymitis, 739. 

Epiphyseal-Metaphyseal Fractures, 
447. 

ERDMANN, JoHN F.: Co-existing 
Lesions of Gall-bladder and Kid- 


ney, 783; Gall-stones in the 
Young, 781; Pituitary Tumor, 
452; Post-operative Intestinal 


Adhesions, Cause of, 460. 
Eversion of the Bladder, 555. 
Ewrnc, M.: The Nature 

of Shock, 158. 

Eye, Surgery of, Review of Torok 

and Grout on the, 636. 
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Femur, Fracture of the, Delayed 
Union of, 780; Ununited Fracture 
of the Neck of the, 140. 

Fibula, Osteomyelitis of the, 786. 

Fiske, ARTHUR L.: Artificial Lower 
Jaw, 766. 

FLAHERTY, FREDERICK: Complete 
Avulsion of the Scalp, 186. 

Foote, Epwarp M.: Apparatus for 
Rectal Anzsthesia, 314; Arterio- 
venous Anastomosis, 307. 

Foreign Bodies within the Tissues, 
Localization of, 65. 

Foster, NELuis B.: Dietetic Treat- 
ment of Gangrene in Diabetes 
Mellitus, 176. 

Fracture, Comminuted, of Hu- 
merus Stump, 448; of the Acro- 
mion Process of the Scapula, 
455; of the Femur, Delayed 
Union of, 780; of the Lower Ex- 
tremity of the Radius, 769; of 
the Odontoid Process of the 
Axis, 297; of the Scapula, 297; 
of the Surgical Neck of the 
Humerus, 782; Ununited, of the 
Neck of the Femur, 140. 

Fractures, | Epiphyseal - Metaphy- 
seal, 447; of the Tibia, Ununited, 
Treated by Transplantation of 
Bone, 486-495. 

Frontal Sinus Suppuration, 937. 


G 
GAILLARD, A. THEODORE: Diagnosis 
of Surgical Diseases of the Geni- 
to-Urinary Tract, 267. 
Gall-bladder and Kidney, Co- 


existing Lesions of the, 679, 783. 
Gall-stones and Other Calculi 


among Laborers in the Panama 
Canal Zone, 107; in the Young, 
781. 


INDEX. 


Gangrene in Diabetes Mellitus, 
Dietetic Treatment of, 176, 313; 
of the Caecum Secondary to Car- 
cinoma of the Colon, 761. 

Gastrectomy, A Method of Sub- 
total, 828. 

Gastric Ulcer, Excision of, Fol- 
lowed by Hour-glass Contraction 
of Stomach, 791; Pyloroplasty 
for, 634; The Value of Gluzin- 
ski’s Test in Diagnosis of, 821. 

Gastric and Duodenal Ulcers, Per- 
forating, 563. 

Gastro-enterostomy in Distal Pouch 
of Hour-glass Stomach, 794; 
and Entero-enterostomy, Condi- 
tion after ten years, 126; Opening, 
The Function of the, in Cases of 


Permeable Pylorus, 832; for 
Ulcer of Stomach, 794. 
Genito-Urinary Tract, Diagnosis 


of Surgical Diseases of the, 267, 
295. 

GersTeR, ArPAD G.: Bone Regen- 
eration after Osteomyelitis, 789; 
Closure of Gastro-enterostomy 
Orifice, 635; Deformities of 
Stomach Following Excision of 
Gastric Ulcers, 793; Frostatec- 
tomy, 803; Thrombo-angiitis Ob- 
literans, 708. 

Grsson, JoHN H.: Imperforate 
Anus, 292; Sarcoma of the Small 
Intestine, 750. 

Gipson, CHARLES: Blepharoplasty 
by a Pre-Grafted Flap, 958. 

Git, A. B.: Use of Implanted Silk 
to Correct Paralytic Foot-drop, 
439. 

GINSBERG, NATHANIEL: Thrombo- 
angiitis Obliterans, 446. 

Gluzinski’s Test, The Value of, in 
the Diagnosis of Gastric Ulcer, 
821. 

Goitre, Advantages of the Double 
Resection in Certain Types of, 
671; Intrathoracic, 
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Grafting, Bone, Autogenous, for 
Fracture of the Patella, 483; for 
Pott’s Disease, 136. 

Gray’s Anatomy, Review of, 315. 

GREEN, NATHAN W.: Gastro-en- 


terostomy and Ulcer of the 
Stomach, 130; Hypernephroma, 
124; CEsophagoscope, 195. 

H 


HAMANN, Cart A.: Ligation of the 
Innominate Artery, 962. 
HARTMANN, Henri: The Function 
of the Gastro-enterostomy Open- 
ing in Cases of Permeable Py- 
lorus, 832. 
HartTWELL, JoHN H.: Diet in the 
Treatment of Diabetic Gangrene, 
313; Effect of Tobacco in Pro- 
ducing Endarteritis Obliterans, 
798; Experimental Intestinal 
Obstruction, 299; Fracture of 
the Head of the Radius, 632; 
Gangrene of the Caecum Secon- 
dary to Carcinoma of the Colon, 
761;  Gastro-enterostomy for 
Ulcer of Stomach, 794; Jejunal 
Ulcer following Gastro-enteros- 
tomy, 300; Prostatectomy, 802. 
Heart Suture, Distant Results of, 


HeENperson, M. S.: The Treatment 
of Ununited Fractures of the 
Tibia by Transplantation of 
Bone, 486. 

Hernia, Inguinal, Radical Cure of 
in Infant, 440; of the Large In- 
testine, Sliding, 610, 640; of the 
Umbilical Cord in a New Born 
Infant, Radical Operation for, 
441; Ventral, 449. 

Herrick, Freperick C.: Splenic 
Anzmia with Splenectomy, 690. 
Hewson, AbDDINELL: Deposit of 
Metallic Silver in Body Tissues, 
751; Encysted Urinary Calculus, 

748. 
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Hip, Resection of, for Tuberculo- 
sis, 773. 

Hitzrot, James M.: Fracture of 
the Head of the Radius, 633; 
Fracture of the Scapula, 297; 
Methods of Bone Transplanta- 
tion, 766; Multiple Lipomata, 636; 
Pyloroplasty for Gastric Ulcer, 
634; Splenectomy for Traumatic 
Rupture of Spleen, 757. 


Hovce, Epwarp B.: Imperforate 
Anus, 292. 
Horcukiss, Lucius W.: Sliding 
Hernia of the Large Intes- 
tine, 


Hour-glass Contraction of Stomach 
Following Excision of Gastric 
Ulcer, 791. 

Humerus, Defect of, Transplant of 
Bone for, 763; Fracture of the 
Surgical Neck of the, 782; Sub- 
clavicular Dislocation of, 768. 

Huntincton, THomas W.: Tuber- 
culous Foci in Bones and their 
Treatment, 930. 

Hygroma of the Neck, 753. 

Hyman, A.: Inflation of Bladder 
as an Aid in Diagnosis of Pros- 
tatic Enlargement, 804; The 
Normal Bladder and its Sphinc- 
ters and the Changes Following 
Suprapubic Prostatectomy, 544. 

Hyperemia, Comparative, The 
Technic of, 645. 

Hypernephroma, 121. 

Hypophysis, Tumor of the, 454. 


I 


Ileocecal Tuberculosis, 608. 
Ileosigmoidostomy, 14I. 
Ileus, Post-operative, 407. 


Iliac Vessels, External, Arterio- 


venous Aneurism of the, 558. 
Innominate Artery, 
the, 962. 
Interscapulothoracic 
116. 


Ligation of 


Amputation, 
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Intestine, Small, Sarcoma of the, 
727, 749. 

Intestinal Obstruction, Experimen- 
tal Study of, 290, 714; Post- 
operative, 312; from Tumor of 
Testis, 419. 

Intrathoracic Goitre, 191. 

Intratracheal Anesthesia, Simple 
and Complete Forms of Appa- 
ratus for, 628. 

Intussusception, 258, 293. 


J 

JANEWAY, Henry H.: The Nature 
of Shock, 158. 

Jaw, Lower, Artificial, 766; Bila- 
teral Ankylosis of, 138. 

Jejunal Ulcer Following Gastro- 
enterostomy, 300. 

Jonnesco’s Membrane, The Anat- 
omy of and the Surgical Technic 
in the Treatment of, 848. 

Jorson, JoHN H.: Bilateral Tem- 
poromaxillary Ankylosis, 138; 
Ileosigmoidostomy, 141; Imper- 
forate Anus, 292; Sarcoma of the 
Large Intestine, 749; Ununited 
Fracture of the Neck of the 
Femur, 140. 

Jupp, Epwrn Starr: A Method of 
Exposing the Lower End of the 
Ureter, 393. 


K 


KAMMERER, FREDERICK: Excision of 
Gastric Ulcer, Followed by 
Hour-glass Contraction of the 
Stomach, 791; Exclusion of 
Pylorus in Cases of Duodenal 
Ulcer after Gastro-enterostomy, 
132; Mixed Tumor of the Paro- 
tid Gland, 308; Prostatectomy, 
802; Spleen, Rupture of, During 
Typhoid Fever, 760. 

Kidney, Abscess of the, 779; and 
Gall-bladder, Co-existing Lesions 
of the, 679, 783. 


Otro G. T.: Fracture of 
the Odontoid Process of the 
Axis, 297; Gastric Neurosis, 134; 
Perforating Typhoid Ulcer, 637; 
Symmetrical Lipomatosis, 637. 

Knee-joint, Arthroplasty of the, 
437; Tuberculosis of the, 138. 


L 


LAMBERT, ADRIAN V. S.: Dietetic 
Treatment of Gangrene in Dia- 
betes Mellitus, 176; Gastro-enter- 
ostomy to Relieve Duodenal 
Ulcer, 131. 

Lamson, O. F.:  Intrathoracic 
Goitre, 191. 

Lane’s Kink, Pericolic Membranes 
and, 28. 

Lee, Burton J.: Fracture of the 
Acromion Process, 456; Fracture 
of the Surgical Neck of the 
Humerus, 782; Sliding Hernia of 
the Large Intestine, 641; Subhe- 
patic Abscess Following Appendi- 
citis, 457. 

Lee, WALTER E.: Radical Cure of 
Inguinal Hernia in Infant, 440; 
Radical Operation for Hernia 
of Umbilical Cord in New Born 
Infant, 441. 

LILIENTHAL, Howarp: Abscess of 
the Lung, 309; Arteriovenous 
Anastomosis for Thrombo- 
Angiitis Obliterans, 303; Avoid- 
ance of Adhesions in Stomach 
Operations, 793; Closure of 
Gastro-enterostomy Opening, 
129; Hypernephroma, 124; Mul- 
tiple Ligation of Varicose 
Veins of the Leg for Thrombo- 
angiitis Obliterans, 796; Prosta- 
tectomy in a General Surgical 
Practice, 373; Pulmonary Abscess 
and Bronchiectasis, 855; Resec- 
tion of Femoral Vein for 
Thrombo-angiitis Obliterans, 795; 
Tumor of the Carotid Body, 132. 
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Lipomata, Multiple, 636. 

Liver, Tropical Abscess of the, 
with Pleural and Pulmonary 
Complications, 891. 

LorHrop, Howarp A.: 
Sinus Suppuration, 937. 

Lower, W. E.: Technic of Shock- 
less Suprapubic Prostatectomy, 
278. 

Lung, Abscess of the, 309. 

Lusk, C.: Perforating 
Typhoid Ulcer, 638; Question of 
Syphilitic Nature of Endarteritis 
Obliterans, 796; Thoracic Aneu- 
rism Treated with Mercury and 
Salvarsan, 461. 

Lyte, H. M. M.: Formation of a 
New Thumb from the Metacar- 
pus, 767; Hypernephroma, 123; 
Intestinal Adhesions Following 
Appendicitis, 458. 


Frontal 


M 


MacCarty, WILLIAM CARPENTER: 
Frequency of Carcinoma of the 
Appendix, 675. 

Martin, Frank: Perforating Gas- 
tric and Duodenal Ulcers, 563. 
Martin, WaALTon: Gall-stones in 
the Young, 781; Resection of the 

Hip for Tuberculosis, 773. 

MATHEWS, FRANK S.: Gall-stones 
in the Young, 781; Hygroma of 
the Neck, 753; Hypernephroma, 
123; Tumor of the Carotid Body, 
752. 

Mayo, CuHarves H.: Visceral Pleu- 
rectomy for Chronic Empyema, 


Mayo, J.: The Prophy- 
laxis of Cancer, 805. 

McGratH, BERNARD FRANCIS: Fre- 
quency of Carcinoma of the Ap 
pendix, 675. 

McLean, Awncus: Post-operative 
Ileus, 407. 
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McWittiams, CuHartes A.: Arteri-’ 
ovenous Anastomosis, 307; Hy- 
pernephroma, 121; Methods of 
Bone Transplantation, 766; The 
Methods Suggested for Bone 
Transplantations, 40. 

MENCKE, J. BERNHARD: The Fre- 
quency and Significance of In- 
juries to the Acromion Process, 

Meyer, Witty: Hypernephroma, 
124; Pyloric Exclusion for Duo- 
denal Ulcer, 127; Use of Elastic 
Ligature for Gastro-enterostomy ; 
Condition after ten years, 126. 

Mitter, Morris Boot: Thrombo- 
angiitis Obliterans, 445. 

Morris, Rosert: Gangrene in Dia- 
betes Mellitus, 313; Inversion in 
the Treatment of Ulcer of the 
Stomach, 128. 

Moscucowitz, ALExis V.: Hernia 


of the Large Intestine, 610; 
Multiple Osteomyelitis Cured 
by Autogenous Vaccines, 451; 


Thrombo-angiitis Obliterans, 797. 
Miter, Georce P.: Thrombo- 
angiitis Obliterans, 446. 


N 


Neck, Hygroma of the, 753. 

Nicuots, F. H.: Thrombosis of the 
Mesenteric Vessels, 319. 

NICOLAYSEN, JoHAN: The Value of 
Gluzinski’s Test in the Diagnosis 
of Gastric Ulcer, 821. 

New YorK SwurcicaL SOcreEty, 
Transactions of the, 121, 297, 449, 
631, 752, 768, 784. 

Nyvutasy, ArTHuR J.: Looping the 
Cardinal Ligaments in Uterine 
Prolapse, 621. 


Obstruction, Intestinal, from Tumor 
of Retained Testis, 419. 
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Obstructive Pelvic Lesions Asso- 
ciated with Chronic Diverticu- 
litis, 422. 

Odontoid Process, Fracture of the, 
207. 

(Esophagoscope, 195. 

Omentum, Torsion of the, 777. 

Osteomyelitis, Bone Regeneration 
after, 789; of the Fibula, 786; 
Multiple, Cured by Autogenous 
Vaccines, 451; Suppurative, of the 
Tibia, 784. 

Owen, Hustey R.: Arthroplasty, 
4206. 

Pp 


PacKArpD, Horace: Eversion of the 
Bladder, 555. 

Panama Canal Zone, Incidence of 
Gall-stones and other Calculi 
among Laborers in the, 107. 

Pancreatitis, Chronic, 841. 

Parotid Gland, Mixed Tumor of 
the, 308. 

Patella, Fracture of, Treated by 
Autogenous Bone Grafting, 483; 
Fracture of, Treated by Bone 
Transplant, 765; Fracture of the, 
Review of 99 Arthrotomies for, 
975. 

Peck, CHARLES H.: Effect of Iodine 
in Producing Adhesive Peri- 
tonitis, 459; Use of Plate in Frac- 
ture of the Acromion Process, 
456. 

Penis, Fracture of the, 402. 

Pericardium, Bullet in the, 852. 

Pericolic Membranous Films and 
Bands, a Further Contribution 
to the Study of, 1; Membranes 
and Lane’s Kink, 28. 

Pericolitis Sinistra, 41. 

Peritoneal Adhesions, Prevention 
of by Citrate Solutions, 101; and 
Pleural Absorption with Refer- 
ence to Postural Treatment, 587. 


PreiFFER, Damon B.: Chronic Pan- 
creatitis, 841. 

PHILADELPHIA ACADEMY OF SUR- 
GERY, Transactions of the, 136, 
280, 437, 

PitcHer, Lewis STEPHEN: A Fur- 
ther Contribution to the Study of 
Pericolic Membranous Films and 
Bands, 1. 

PitcHer, Paut Monroe: Trans- 
vesical Prostatectomy in Two 
Stages, 500. 

Pituitary Tumor, 452. 

Pleurectomy, Visceral, for Chronic 
Empyema, 884. 

Pneumococcic Arthritis, 71. 

Poot, Eucene H.: Post-operative 
Intestinal Obstruction, 312. 

Pore, Saxton: Use of Citrate So- 
lutions in the Prevention of 
Peritoneal Adhesions, 

Postural Treatment, Its Effects 
upon Peritoneal and Pleural 
Absorption, 587. 

Pott’s Disease, Bone Grafting for, 
136. 

Powers, CHARLES A.: Systemic 
Blastomycosis, 815. 

Precancerous Conditions, Cancer 
and, 47. 

Pregnancy, Tubal, 743. 

Prostatectomy in a General Surgical 
Practice, 373, 802; Shockless 
Suprapubic, Technic of, 278; 
Suprapubic, Changes in the Nor- 
mal Bladder and its Sphincters 
Following, 544; Suprapubic Ver- 
sus Perineal, 360; Transvesical in 
Two Stages, 500. 

Prostatism, 321. 

Proust, Rospert: Distant Results of 
a Suture of the Heart Following 
a Wound by a Pistol Shot, 968. 

Pulmonary Abscess and Bronchiec- 
tasis, 855; Pleural and, Compli- 
cations of Tropical Abscess of: 
the Liver, 8or. 
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Putti’s Operation for 
Toe-drop, 432. 

Pylorus, Permeable, Function of 
the Gastro-Enterostomy Open- 
ing in Cases of, 832; Stenosis of 
the, in Infancy, 239. 


Paralytic 


R 


Radius, Anterior Dislocation of 
the Head of the, 799; Fracture 
of the Head of the, 631; Fracture 
of the Lower Extremity of the, 
760. 

Rectal Anesthesia, Apparatus for, 
314. 

Rectovesical 
3906. 

Rectum, Imperforate, 286. 

ROBERTSON, ErRNEsT F.: Treatment 
of Ununited Fractures of the 
Tibia by Transplantation of 
Bone, 495. 

Rockey, A. E.: Interscapulothoracic 
Amputation with Complete Ex- 
cision of the Clavicle, 116. 

RopMAN, WILLIAM L.: Cancer and 
Precancerous Conditions, 47. 

Rocers, JoHN: Autogenous Bone 
Grafting for Fracture of the 
Patella, 483; Bone Transplant in 
Fracture of the Patella, 765; 
Ulcer of the Stomach Treated 
with Double Ligature, 127. 

Ross, Georce G.: Intussusception, 
293. 

Rowntree, L. G.: Peritoneal and 
Pleural Absorption with Refer- 
ence to Postural Treatment, 587. 

RucGuH, J. Torrance: Arthroplasty, 
438; Implantation of Silk to Cor- 
rect Paralytic Foot-drop, 4309. 

Russe_t, JAmes I.: Osteomyelitis 
of the Fibula, 786; Re-formation 
of Tibia after Osteomyelitis, 
788; Suppurative Osteomyelitis 
of the Tibia, 784. 


Echinococcus Cyst, 
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Sarcoma of the Small Intestine, 
727, 749. 

Scalp, Complete Avulsion of the, 
186. 

Scapula, Fracture of the, 297. 

Scupper, CHARLES L.: Stenosis of 
the Pylorus in Infancy, 239. 

Septicemia, Vaccine and Serum 
Therapy in, 652. 

Shock, The Nature of, 158. 

SHOEMAKER, GeEorGE E.: Buried 
Silkworm-gut Sutures, 439; Ob- 
structive Pelvic Lesions Asso- 
ciated with Chronic Diverticulitis, 
422. 

Shoulder-joint, Relation of Poste- 
rior Subluxation of, to Obstet- 
rical Palsy of Upper Extremity, 
142, 197. 

Silver, Metallic, Deposit of, in 
Body Tissues, 751. 

SKILLERN, PENN G., Jr.: Commi- 
nuted Fracture of Humerus 
Stump, 448; Epiphyseal-meta- 
physeal Fractures, 447 ; Thrombo- 
Angiitis Obliterans, 443. 

SpeESE, JoHN: Recurrent Stones in 
the Urinary Bladder, 748; Sar- 
coma of the Small Intestine, 727. 

Spleen, Normal, Subcutaneous 
Traumatic Rupture of the, 597; 
Spontaneous Rupture of the, in 
Typhoid Fever, Splenectomy for, 
754; Traumatic Rupture of, 
Splenectomy for, 757. 

Splenectomy for Spontaneous Rup- 
ture of the Spleen in Typhoid 
Fever, 754; for Traumatic Rup- 
ture of Spleen, 757. 

Splenic Anemia with Splenectomy, 
690. 

Squier, J. Bentiey: Rectovesical 
Echinococcus Cyst, 396. 

STEWART, Francis T.: A Method 
of Subtotal Gastrectomy, 828. 
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Stewart, Georce D.: Arteriove- 
nous Aneurism of Femoral Ves- 
sels, 790; Bone Transplant for 
Defect of Humerus, 763. 

Stomach, Lockwood on Diseases of 
the, Review of, 316; Hour-glass, 
Contraction of, Following Ex- 
cision of Gastric Ulcer, 791; 
Hour-glass, Gastro-enterostomy 
in Distal Pouch of, 794; Neurosis 
of, 134; Operations, Avoidance 
of Adhesions in, 793; Ulcer of, 
Gastro-enterostomy for, 794; 
Ulcer of with Malignant De- 
generation, 124; Ulcer of the, 
Treated by Double Ligature, 127. 

Stone, Harvey: Experimental 
Study of Intestinal Obstruction, 
714. 

Subhepatic Abscess after Appendi- 
citis, 457. 

SumMMers, JoHN E.: Suggestions 
Regarding the Anatomy of and 
the Surgical Technic in the 
Treatment of Jonnesco’s Mem- 
brane, 848. 

Surgical Treatment, Cheyne and 
Burghard’s Manual of, Review 
of, 463. 

Syme’s Amputation, Modification 
of, 771. 

Syms, Parker: Post-operative Peri- 
toneal Adhesions, Cause of, 459. 


T 


Taytor, Atrrep S.: Adamantinoma 
of the Jaw, 451. 

TAyYLor, J.: Arthroplasty 
of the Knee-joint, 437. 

Temporomaxillary Ankylosis, Bi- 
lateral, 138. 
Testis, Retained Tumor of Produc- 
ing Intestinal Obstruction, 419. 
Tuomas, B. A.: Diagnosis of Dis- 
eases of the Genito-Urinary 
Tract, 295. 

Tuomas, T. Turner: Injuries to 
the Acromion Process, 294. 


THOMPSON, JAMES E.: The Pleural 
and Pulmonary Complications of 
Tropical Abscess of the Liver, 

Thoracic Aneurism Treated with 
Mercury and Salvarsan, 461. 

Thoracotomy for Abscess of the 
Lung, 309. 

Thrombo-angiitis Obliterans, 443; 
Arteriovenous Anastomosis for, 
303; Multiple Ligation of Vari- 
cose Veins of the Leg for, 796; 
Resection of the Femoral Vein 
for, 795. 

Thrombosis of the Mesenteric Ves- 
sels, 319. 

Thumb, Formation of a new, from 
the Metacarpus, 767. 

Thymectomy for Tracheal Obstruc- 
tion, 775. 

Tibia, Reformation of after Osteo- 
myelitis, 787; Suppurative Osteo- 
myelitis of the, 784; Ununited 
Fractures of, Treated by Trans- 
plantation of Bone, 486-495. 

Tirumurti, T. S.: Intestinal Ob- 
struction from Tumor of Re- 
tained Testis, 410. 

Toe-drop, Paralytic, Putti’s Opera- 
tion for, 432, 439. 

Tongue, Excision of for Carci- 
noma, 289. 

Torok and Grout: Treatise on 
Surgery of the Eye, Review of, 
636. 

Torsion of the Omentum, 777. 

Tracheal Obstruction, Thymectomy 
for, 775.’ 

Transplant of Bone for Defect of 
Humerus, 763. 

Transplantations of Bone, The 
Methods Suggested for, 40, 766. 

Traumatism, The Causal Relation 
of, to Tuberculosis, go9. 

Tubal Pregnancy, 743. 

Tuberculosis of Hip, Resection for, 
773; of the Ileocecal Valve, 608; 
of the Knee, 138; of Wrist, Re- 


| 
| 
| 
| 
i 
q 
| 
1 {| 
| | 
| 
| 
| + 
i} 
a 
> 
| 
| | 


INDEX. 


sult of Excision of, 283; and 
Traumatism, The Causal Rela- 
tion of, 909; Tuberculous Foci in 
Bones and their Treatment, 930. 

TuRNER, THOMAS T.: The Relation 
of the Posterior Subluxation of 
the Shoulder Joint to Obstetrical 
Palsy, 197. 

Typhoid Ulcer, Perforating, 637. 


U 


Ulcer of Duodenum, 125; of Jeju- 
num after Gastro-enterostomy, 
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MINUTES 


Mercury with the usual ointment 
_ bases takes about twenty-five 
to thirty minutés to disappear 


through the skin. A | 
The same result ‘has been brought 


‘about in about one-fifth of the © 


time by ‘using as a base 


EUCERIN 


The New Ointment Base 
This is a very important property 
_ Let us send you samples and literature | 


URIC ACID | 


MOBILIZER 


| MILDLY 
| IDIAPHORETIC 


NON- 


ANTIPHLOGISTIC 


NOVATOPHAN 


ATOPHAN FOR HVPERSENSITIVE PATIENTS 


SCHERING & GLATZ, /50-/52 MAIDEN LANE NEW YORK,NY. 
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FELLOWS’ SYRUP 
HYPOPHOSPHITES 
Efficient, reliable and always uniform. ; * 


Universally prescribed since 1866— 
the year of its introduction 


, Cheap and Inefficient Substitutes 
Rejec Preparations “ Just as Good” 


When writing, please mention ANNALS or SuRGERY. 
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= STERILIZED IN THE SEALED TUBE 

PETROLEUM JELLY 
Free from acidity and alkalinit 
UNEXCELLED FOR SURGICAL AND OBSTETRICAL a 


TREATMENT OF EYE, EAR, NOSE AND THROAT 
Staple as an ointment base 


Steriline Plain, should appeal to the progressive and scientific. All Hospital and Dispensary work 
tends toward sterilization. “ STERILINE™ is used by the Surgeon and Physician in the Hospital and 
out of the Hospital. For All Surgical Work, for Hospital and Home. 25 cents per tube. 


Samples on request by mention of Annals of Surgery 


THE STERILINE COMPANY, Wieting Block. SYRACUSE, N. Y. 


Dr. Barnes Sanitarium ANNALS , 
STAMFORD, CONN. GENERAL INDEX 


For 

H We have on hand a few slightly soiled 
Mild Mental and Nervous Trouble Copies of the General Index to the First Fifty 
and General Invalidism Volumes of the ANNALS OF SURGERY, 
Most of these are practically new—only an 
Splendid location overlooking Long Island Sound experienced eye in book-making could detect 

and City. Facilities for care and treatment unsur- any defects. 
passed. Separate department for cases of These copies sold when new for $3.50 each. 
Inebriety. 50 minutes from New York City. A copy will be sent to any address for 


For terms and information apply to $2.00, all charges prepaid. 


Telephone 1867 Stamford, Conn. PHILADELPHIA, PA. 


Harvard Thermometer Sterilizer 


ERFECTION IN DESIGN describes this beautiful! instrument. The case is made of ebonized hard rubber, beautifully 
finished, containing a diaphragm which allows you tocarry any sterilizing solution you desire in the thermometer case. 
When the thermometer is withdrawn, the diaphragm automatically closes, preventing any evaporation or spilling of 

the contents of the case. Yet the case is so simple in design that it is possible to remove both the diaphragm and the 


ends of the case, allowing vou to clean the inside of the case instantly. 


Simplicity and perfection describe this sterilizing case. 
Supplied with a Harvard 1-minute thermometer, with never-fading engraving, makes it 


discriminating doctor and nurse can ill afford to be without. 


Price complete with thermometer, $2.50 each. 


THE RANDALL-FAICHNEY CO., Jamaica Plain, Boston, Mass. 


a valuable aid which the 


WRITE FOR INTRODUCTORY PRICE 


ON THIS NEW MEDICAL MODEL 


HERE IS THE PROPOSITION; we want no money in advance—Simply your per- 
mission to ship the typewriter for trial. Take it to your office or home and use it for ten 
days, exactly the same as though it was your own property—compare it with any, 
or all other typewriters with which you are ‘rollins —ask your friends thetr opinion of it. 
After ten days if the typewriter is not entirely satisfactory—and we will ask you no 
questions why—you can send it back at our expense and the deal will be closed. If 
purchased, you can send usa small amount—whatever you can spare—at the end of 
the ten days’ trial and then a few dollars monthly until paid in full. If you wish to pay 
all cash you can deduct 5 per cent. Did you ever have a fairer proposition made to you— 
can you even ask for a fairer one? Look at the illustration of our New Fox Visible 
Typewriter, Medical Model No, 24, and compare it with any other typewriter you have 
seen or used, 


Write for catalog and special introductory 
offer and mention the Annals of Surgery 


From the ANNALS OF SURGERY for June 


FOX TYPEWRITER COMPANY xen. 


506-556 Front Avenue Grand Rapids, Mich. | |... 


When writing, please mention ANNALS OF SURGHRRY. 


is | 
sect 
the 
we 
We 
Ana 


Coe 


PRIC 


4M; 


| 
i 
ae 
| 
$5 
| 
| 


ANNALS OF SURGERY ADVERTISER. 


CLAMMING --- MARKS 


ARTIFICIAL LEGS 


Mr. Mills has raked 
clams and oysters with 
a pair of Marks arti- 
ficial legs for years. ) 
If a man with two *== ; 
artificial legs can stand === 
in a wabbly boat and ___ 
rake clams, is there any ——ay 


doubt that on land a Aion 
man with one or a pair-=y 


of Marks legs can do 
as much and go about 
nearly as well as one 
with natural legs? 

* Write A. A. MARKS, 701 Broadway, New York, for MANUAL OF ARTIFICIAL 


LIMBS, containing 416 pages, with 724 cuts. Instructions are given how to take 
measurements and obtain artificial limbs without leaving home. 


A CONTINUOUS STREAM OF 
, Dr. R. B. Waite’s 
Antiseptic 


Local Anaesthetic 
FOR ALL MINOR SURGERY 


is being injected into the systems of human beings every 
second of the year and has been for years and years, and 
there has never been a fatality from its use—a record of which 
we feel proud. 

We are now putting up Dr. R. B. Waite’s Local Anaesthetic WITHOUT 
COCAINE, as well as Dr. R. B. Waite’s original Antiseptic Local ff 
Anaesthetic With Cocaine. In ordering always specify with 2 


Cocaine or Without Cocaine. Oe 
> 
( In one or two-ounce bottles: 1 02.. $1.00; 6 02., $5.00; 20 0z., $15.00 HESS. 
PRICES ~ In 1'% CC ampules: 1 box (12 ampules). 75c; 12 boxes, $7.50 Seer 
In 2% CC ampules: 1 box, (12 ampules), $1.00; 6 boxes, $5.00; 20 boxes, $15.00”. OSS . 
° 
THE ANTIDOLAR MFG. CO Sine 
4 Main Street, Springville, N. Y. For Sale by All Supply Houses - o® od 


When writirg, please mention ANNALS or SURGERY. 3 
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“Knuklfit” 


Surgeons’ 
Gloves 


** The Acme in Rubber Gloves’’ 


Cuticle Touch No Tension 


Delicate operations demand _ sen- 
sitive touch gloves. The “Knuklfit” 
patented glove prevents all ten- 
sion at the knuckles—prevents 
exertion, gives free action of the 
fingers, insures the most sensitive 
cuticle-like touch. 


The Knuckle Bulge 


That little knuckle bulge makes 
“Knuklfit” gloves scientifically per- 
fect. It insures the normal surgical 


touch. With “Knuklfit” you 


wouldn’t know you had gloves on. 


Pure Para Rubber 
“Konuklft” surgeons’ gloves are 
made of pure Para rubber. They 
are soft as baby’s skin, yet tough 


as leather. There’s none to com- 
pare with “Knuklft.” 


Our Guarantee 


We absolutely guarantee “Knuklfit” 
to give entire satisfaction. If they 
don’t, return them and get your 
money. 


Retail $.75 pair, $6.00 dozen 


The 
Lincoln Rubber Company 


Successors to 
The Hadfield Rubber Company 
AKRON OHIO 


a 


The Hotel 
Yan Rensselaer 


15 to 19 East 11th Street 
New York 


Close to Square—in the 
neart of the fashionable residential 
district—Just east of Fifth Avenue 
and one minute from Broadway. 
TERMS 

StncLE Room, with detached bath, 
$1.00 per day. 

Dovs_e Room, with detached bath, 
$1.50 per day. 

StncLeE Room, with private bath, 
$1.50 per day and upward. 

Dovs_e Room, with private bath, 
$2.00 per day and upward. 

AMERICAN PLAN—Room and meals 
—$2.50, $3.00, $3.50 per day. 

Surres—Parlor, bedroom and pri- 
vate bath, including all meals for 
one, per week, $22.00 up; for two 
per week, $28.00 up. 

Especially low rates by the week 
during the summer months 


Write for Circular 
JOHN HARRIS, Manager |g 
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THE COAST LINE TO 


MACKINAC 


DETROIT, TOLEDO, 
CLEVELAND, BUFFALO, | PT.HURON, ALPENA, 
NIAGARA FALLS, ST. iGNACE, 


“THE LAKES ARE CALLING YOU” 


RRANGE your vacation or business trip to include our 
palatial lake steamers. Every detail that counts for 
your convenience and comfort has been provided, 

Daily service between Detroit and Cleveland, and Detroit 
and Buffalo. Day trips between Detroit and Cleveland 
oan July and Au: Four trips weekly from Toledo 
and Detroit to Mackinac Island and way ports. Speci 
Steamer Cleveland to Mackinac Island two trips weekly 
June 25th to September 10th, making no stops enroute 
except at Detroit every trip. Daily service between 
Toledo and Put-in-Bay June 10th to September 10th. 

Railroad tickets accepted for transportation on D, & C 
Line steamers in either direction between t and 
Buffalo or Detroit and Cleveland. 

Send two-cent stamp forillustrated pamphlet giving detailed 
description of various trios. Address L. G. Lewis, General 
Fassenger Agent, Detroit, Mich. 


Detroit & Cleveland Navigation Company 


Philip H. McMillan, President. 
A. A. Schantz, Vice Pres. and Genl. Mor. 
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i 
This Trade Mark 
your guarantee that the 
Instruments 
and Apparatus 
on which it is stamped are 
Kny-Scheerer 
Standardized Products 
= Look for it when you want to be 
‘ quite sure that you are getting the 
| quality which is recognized uni- 
ou versally as distinctive in design and 
= finish, faultless in material and con- 
it struction, and absolutely dependable. 
Our products are for sale by surgeons’ and 
physicians’ supply houses in all parts of the world. 


Guard against spurious trade marks. 


The Kny-Scheerer Co. 


404-410 West Twenty-seventh Street 
New York 


When writing, please mention ANNALS or SURGERY. 5 
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The “Aseptic Conscience” in the 
Preparation of Catgut 


Modern Aseptic Surgery demands a Suture Material that is abso- 
lutely, and beyond question, sterile. 

We have met that condition by inculcating into the mind cf every 
member of our trained staff the value of the ‘‘Aseptic Conscience’’ 
in the preparation of Meinecke Sterile Sutures and Ligatures. 

The same conditions prevail in our laboratory that exist in the 
up-to-date aseptic operating room, and the most careful and pains- 
taking surgeon can have the same confidence in our Suture Material 
as if every single strand were prepared under his own personal direc- 
tion and supervision. All the assistants in our laboratory are trained 
workers, devoting their time exclusively to catgut sterilization, doing 
nothing else, and knowing that any defect in their work will be 
demonstrated in the bacteriological tests. 

Asa result, the surgeon can use our Suture Material with the feeling 
of assurance that sepsis cannot possibly result from catgut infection. 

In the first place, our method presupposes that every individual 
strand is infected with either the Tetanus, Anthrax, Colon or Hay 
Bacilli, and with this as a basic principle our sterilization is so thor- 
ough and so complete as to render absolutely impossible the survival 
of any of these germs. 

But that is not all. To make assurance doubly sure, and to elim- 
inate every possible hazard, samples are selected at random from 
each lot sterilized, and placed in culture. Some are placed in tubes 
of nutrient bouillon, others in agar plates, and the remainder in 
Smith tubes of dextrose bouillon. These samples remain in culture 
for 21 days, and no Catgut is sent out until it has had these culture 
tests extending over a period of 21 days. 

The raw material used is of the finest quality only (Violin String), 
and is especially imported by us. Each individual strand is guaged 
for size, after which the lot ready for sterilization is dehydrated. It 
is then placed i in tubes, and from this time on the Catgut itself is not 
handled, only the outside of the tubes coming in contact with the 
hands. The tubes are placed in wire baskets and given fractional 
sterilization on two successive days in cumol up to 330 degrees 
Fahrenheit. Aiter this the tubes are filled in a sterile glass case and her- 
metically sealed. After being sealed, the tubes containing the Catgut 
are again sterilized, this time under live steam at 18 pounds pressure. 

But it is not sufficient that Suture Material should alone be sterile. 
Sterility is the first essential, but Sterility without Tensile strength 
does not meet the needs of a Surgeon, especially in ligating. Each 
lot of raw catgut undergoes rigid tests on a dynamometer to find the 
breaking point, andany not coming up to our high standard of require- 
ments is rejected. This system of elimination insures a finished 
product of the greatest strength. In addition, our Methods of Steril- 
ization combine sterility with the maximum of strength, for by careful 
analysis, and the most exhaustive experiments in our Laboratory, we 
have brought the process of sterilization almost to an exact science. 


MEINECKE & COMPANY 


48-50 PARK PLACE, NEW YORK 


When writing, please mention ANNALS OF SURGERY. 
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“Just the Detail 
I Needed”’ 


Perfect Radiographs are assured when you use 


DR. SCHLEUSSNER’S 
Special Rontgen (X-Ray) Plates 


They never fail to combine in a composite picture 
vivid contrasts, minuteness of detail and shadow 
outlines. 

They are remarkably speedy, yet lose nothing in 
richness of detail. 

We guarantee as absolutely fresh all plates we 
send out. 


SALVARSAN | 


NOVOCAIN and L-SUPRARENIN 
HYPODERMIC TABLETS A, B, 
and C. The Non-Toxic Succed- 
aneum for Cocain. 


The surgeon is offered, through the 
medium of these sterile ready-to- 
use tablets, the ideal means for infil- 
tration, conductive and lumbar 
anesthesia. 


NOVOCAIN 


is indispensable in carrying out the 
G. W. Crile technic of nerve blocking. 
For literature and samples write 


Farbwerke-Hoechst Co. 


PHARMACEUTICAL DEPT. 
H. A. METZ, Pres. NEW YORK 


HERBERT & HUESGEN CO. 


456 Fourth Avenue 


Bookzet containing prices and full particu.ars 
senton request. 


New York City 


The Peculiar Advantage 
of the 


e e 
Marvel ‘‘Whirling Spray” Syringe 
is that The Marvel, by its centrif- 
ugal action dilates and flushes 
the vaginal passage with a volume 
of whirling fluid, which smooths out 
the folds and permits the injection 
to come in contact with 
its entire surface. 


Prominent physicians and gynecologists 
everywhere recommend the MARVEL 
Syringe in cases of Leucorrhea, Vagini- 
tis, and other Vaginal Diseases. It 
always gives satisfaction. 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by the 
Societe D’Hygiene de France, at Paris, Oct. 9, 1902. 


All Druggists and Dealers in Surgical Instruments sell it, For 
literature, address 


MARVEL COMPANY, 44 E. 23rd St., New York 


When writing, please mention ANNALS or SURGERY. 
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WHEN IN LONDON 


Visit our Exhibit at Hotel Cecil during the Fifth 


Clinical Congress, July 27th to August 1st. 


HAVE YOUR MAIL SENT 


Care of our European Agent 


JOSEPH DAVIS 
13 Poland Street, London, W. 


Whose office is at the disposal of Surgeons visiting the Congress, as a 


mail and telegraph address, and for general information. 


Cable address—Plasterdom, London. 


C. DeWITT LUKENS CO. 


Sterile Ligatures 
St. Louis 


ABSORPTION of CHROMIC CATGUT: 


Normal Healing of Wounds is retarded 


and unfortunate consequences frequently result 
from the use of improperly chromicized. 
ut, due to the irritating, presence of free 
chromic acid or other deleterious chemical 
products, predisposing to infection and 
resulting, in the delayed or premature 
absorption of the suture. | 
Such accidents may be avoided by the 
employment of D&G" chromic gut. These 
sutures are chrome-tanned by the most exact Sil 
processes, insuring freedom from all injurious substances. |aez¢dnr. 
The absorption limits of DeG” Chromic Catgut are = 
accurately determined and specified: 10-20-30-and 40days. 
“D&G catgut is by scientific men for scientific surpeons, 
and is used in the foremost clinics of the world. 


The Davis & Geck Research Laboratory is conducting a series of experiments on the absorption time 
of plain “7 and the several grades of chromic catgut when embedded in muscle, peritoneum, 
fascia, tendon, fat and skin. The results of this investigation will be published. “Advance 
reports and reprints of the completed studv will be sent to any surgeon upon request. 


IDANES & GIECK SING, 


CASSIUS WATSON, BSMD Surgical Ligatures and Sutures Exclusively WILLIAM GRAY PHILIPS Jr, MD 
Sacteriologist. NEW YoRK~ 27 South Oxtord St, Borough of Brooklyn) HENRY ANDREW FISHER, M.D, 
ALLEN ROGERS, PhD, SEATILE ~1503 Fourth Avenue. Francis MHENNA,MD 
Chemist. LONDON ~ 147 Farringdon Road £C 
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LISTERINE 


Listerine is an efficient, non-toxic antiseptic of accurately deter- 
mined and uniform antiseptic power, prepared in a form convenient for 
immediate use. 

Composed of volatile and non-volatile substances, Listerine is a 
balsamic antiseptic, refreshing in its application, lasting in its effect. 

It is a saturated solution of boric acid, reinforced by the antiseptic 
properties of ozoniferous oils. 

_ After the volatile constituents have evaporated, a film of boric 
acid remains evenly distributed upon the surfaces to which Listerine has 
been applied. 

There is no possibility of poisonons effect through the absorption 
of Listerine. 

Listerine is unirritating, even when applied to the most delicate 
tissues; in its full strength it does not coagulate serous albumen. 

For those purposes wherein a poisonous or corrosive disinfectant 
can not be safely employed, Listerine is the most acceptable antiseptic 
for a physician’s prescription, 

Listerine is particularly useful in the treatment of abnormal 
conditions of the mucosa, and admirably suited for a wash, gargle or 
douche in catarrhal conditions of the nose and throat. 

In proper dilution, Listerine may be freely and continuously used 
without prejudicial effect, either by injection or spray, in all the natural 
cavities of the body. 

Administered internally, Listerine is promptly effective in arresting 
the excessive fermentation of the contents of the stomach. 

In the treatment of summer complaints of infants and children, 
Listerine is extensively prescribed in doses of 10 drops to a teaspoonful. 

In febrile conditions, nothing is comparable to Listerine as a 
mouth wash; two or three drachms to four ounces of water. 

“The Inhibitory Action of Listerine,’’ 128 pages descriptive of the 
antiseptic, may be had upon application to the manufacturers. 


LAMBERT PHARMACAL COMPANY 


Locust and Twenty-first Streets ST. LOUIS, MISSOURI 


When writing, please mention ANNALS OF SURGBERY. 
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THE NON-NARCOTIC CONTROL OF 
PAIN BY MEANS OF INUNCTION 
TREATMENT WITH UNGUENTUM 
SELENIO-VANADIC (V. ROEMER). 


That Selenium, an element of the sulphur 
group, possesses highly valuable therapeutic 
properties, especially with reference to ma- 
lignant tumors, has been known for sometime 
past. Such far-famed investigators as Ehrlich, 
Wassermann and others, have demonstrated 
this beyond doubt. To von Oefele we are 
indebted for first calling the attention of the 
American medical profession to the impor- 
tance of this form of therapy and to the fact 
that certain cyanide derivatives of selenium 
are particularly endowed with the following 
characteristics of that element : 

Remarkable pain-relieving action, closely 
rivalling that of morphine and other opiates, 
without the obvious dangers and drawbacks 
of the latter. 

Marked systemic antiseptic, antiphlogistic 
and alterative properties, the latter probably 
due to its powerful oxidizing effect, which in 
carcinoma, etc., also causes transformation of 
the abnormally retained sulphur into soluble 
and readily excreted sulphates. 

An empirically and clinically manifest, 
though histologically as yet not clearly de- 
fined, antagonistic action towards cancerous 
and pre-cancerous tissue. 

Until recently, the therapeutic utilization 
of the above facts was much hampered by the 
great toxicity and irritant properties of these 
substances, rendering their administration by 
mouth, in adequately large and continuous 
doses, practically impossible, while the only 
alternative offered, viz: intravenous employ- 
ment of colloidal selenium, eosin-selenium, 
etc., lacked the necessary simplicity for gen- 
eral use, not to speak of the already painfully 
recognized danger of intravenous medication 
under these conditions. 

Mr. Arthur von Roemer, Apothecary of 
the German Hospital, Brooklyn, N. Y., has 
succeeded after several years of experimenta- 
tion, in producing a chemically pure selenium 
oxycyanide and has devised a method by 
which this extremely unstable and evanes- 
cent substance can be manufactured into an 
absolutely stable, bland, uniform and very 
readily absorbed ointment for inunction 
treatment, much in the manner of the mer- 
curial inunctions in the therapy of syphilis. 
The second active ingredient of this ointment 
is a chemically pure Vanadium Chloride 
which has been successfully used in thera- 
peutics for several years on account of its re- 


markable affinity for oxygen, simulating in 
this respect the “oxygen carrier’? hemo- 
globin. Vanadium Chloride is also a very 
active hematogenic, increasing both hemo- 
globin and red cells, a powerful stimulant of 
leucocytosis and a constitutional tonie of the 
first order. 

In this new form, Selenium therapy has 
become a practical and safe adjunct to surgery 
in the treatment of malignant tumors, both 
external and internal; it is accessible to phy- 
sicians and surgeons, no matter where located. 
and suitable for hospital and home treatment. 

For further information, apply to Messrs. 
Schering & Glatz, New York City, who invite 
questions and correspondence on the subject. 


A SAFE AND EFFECTIVE 
SOMNIFACIENT. 
A soporific agent of particular therapeutic 
worth and one especially indicated in women 
and children by reason of its freedom from 


| danger and disagreeable after-effects is Pas- 


adyne (Daniel). 

Pasadyne is a concentrated tincture of 
passiflora incarnata and has been prepared 
by the same firm for more than thirty-five 
years. This preparation will be found of 
reliable worth in all nervous states. A 
sample bottle may be had by addressing the 
laboratory of John B. Daniel, 34 Wall Street, 
Atlanta, Georgia. 


THE NERVOUSNESS OF ALCOHOLISM. 


In the unstable nervous states following 
alcoholic debauches—irritability, sleepless- 
ness, ete.—Bromidia (Battle) will be found 
an agent of exceptional influence in bringing 
about a disappearance of the symptoms. It 
exerts a soothing effect upon the cerebro- 
spinal centres and secures rest for the patient. 


Freshness of raw material is one of the 
essentials in the manufacture of organother- 
apeutic agents. First-class products can only 
be made from glands and membranes that 
are put into process before deterioration has 
started. Armour’s facilities for collecting and 
manipulating Thyroids, Pituitaries, Corpus 
Luteum and such things are unequal, and 
that is why finished medicinal preparations 
of animal origin under the Armour label are 
dependable. 

There is another thing that the physician 
should never forget, and that is that the 
glands, membranes, etc., used by Armour and 
Company are all taken from animals that are 
federal inspected before and after killing. 
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ANNALS OF SURGERY 


ADVERTISER. 


Electrically 


Lighted 
Instruments 


Indispensable to accurate diagnostic and operative 
work. Fitted with superior Tungsten lamps, when 
specified, without extra charge. 
MYRINGOSCOPE. Carroll 
NASO-PHARYNGOSCOPE. Holmes 
Koch, Valentine 
CYSTOSCOPES. Braasch, Lewis, Elsner, Kelly 
PHARYNGEAL, LARYNGEAL and 
OESOPHAGEAL SPECULA. Jackson 
NASAL SPECULA 
TONGUE DEPRESSORS 
AURISCOPES 
VAGINAL SPECULA 
ILLUMINATED EYE SPUDS 
PROCTOSCOPES 
UTERINE ENDOSCOPES 
TRANSILLUMINATORS 
HEAD LAMPS 
SOCKET CURRENT CONTROLLERS 
SOCKET CAUTERY TRANSFORMERS 
Designed by eminent physicians. Warranted mechan- 
ically and electrically perfect. All fully described in 
catalogue. Ask for it. 
When writing be sure of our exact name 


ELECTRO SURGICAL INSTRUMENT CO. 
Rochester, N. Y. 


ANNALS 
GENERAL, INDEX 


We have on hand a few slightly soiled 
copies of the General Index to the First Fifty 
Volumes of the ANNALS OF SU RGERY. 
Most of these are practically new—only an 
experienced eye in book-making could detect 
any defects. 

These copies sold when new for $3.50 each. 

A copy will be sent to any address for 
$2.00, all charges prepaid. 


ANNALS OF SURGERY 
PHILADELPHIA, PA. 


EASTMAN 
X-Ray Films 


BASE that is light, 

non-breakable, easily 
and cheaply mailed, and 
conveniently filed,—an 
emulsion that has speed, 
latitude and gradation, 
required for superior 
results in the most diff- 
cult X-Ray work. 


For sale by all Supply Houses. 
dllustvated booklet, X-Ray 
Efficiency” by mail on request. 


EASTMAN KODAK CO. 
ROCHESTER, N. Y. 


DAL HEPATICA 


We solicit the careful considera- 
tion of the physicians to the merits 
of Sal Hepatica in the treatment 


of Rheumatism, in Constipation 
and Auto-intoxication, and to its a 
highly important property of ond 
cleansing the entire alimentary ney 
tract, thereby eliminating and wey 
preventing the absorption of irri- SALINE COMBINATION ™ ae 
tating toxins and relieving the 
conditions arising from indiscre- 
tions in eating and drinking. oo 
Write for free sample. my 
BRISTOL-MYERS CO 
. 


Manufacturing Chemists 


BROOKLYN NEW YORK 


When writing, please mention ANNALS OF SURGERY. 


Essential 
Equipment 
For the Office 


No. 1502 
Gas Heated 
$55.00 


Let quality and not price be your guide, when 
purchasing sterilizing apparatus for your office. 
Castle Sterilizers have been the recognized 
Stand: ard for 25 years. They are designed to give 
physicians and surgeons real Service. Their efficiency, 


durability, convenience, and handsome appearance are 
the determining factors. 


Write to-day for literature and prices 


WILMOT CASTLE COMPANY 


Manufacturers 
Sterilizing and Bacteriological Apparatus 


807 ST. PAUL ST. ROCHESTER, N., Y. 
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THE OXYDASES. 


The researches of Bourquelot, Bertrand, 
Chodat, Bach, Abelous, and other scientific 
workers have shown that all of the reactions 
of the organism are carried out by means of 
the oxydases. 

These soluble ferments, akin to the diasta- 
ses, are present in the blood and _ tissues. 
They are both producers and carriers of 
oxygen and ozone. 

Organic oxidation processes are governed 
by the oxydases which act, without violent 
reaction, in the depths of the tissues, where, 
by their oxidizing action, they destroy 
microbial toxins. 

These oxydases transform large quantities 
of material derived from the food, adapting 
them for assimilation by the tissues, thus 
raising them to the rank of living matter 
capable of generating energy. Lastly they 
enhance considerably the therapeutical action 
of the metals with which they are combined. 

Certain chronic conditions have been 
proven to be due to insufficiency of oxidizing 
ferments. 

Chlorosis, for instance, is the result of the 
unsuccessful efforts of the oxydases to destroy 
the toxins due to constipation. Michel 
Duclos, of Tours, Dujardin-Beaumetz, Sir 
Andrew Clark and other eminent clinicians 
have established the fact that the destruction 
of red corpuscles in chlorotic subjects is due 
to auto-infection caused by constipation. 

To give chlorotic patients large doses of 
unassimilable ferruginous preparations which 
tend to accentuate the constipation is to run 
counter to the object aimed at. 

What they really require, on the contrary, 
are small doses of oxidized vitalized iron. 

Hemoglobin, the natural opotherapeutic 
oxydase, is a metallic ferment which com- 
prises the diastases and the iron of the blood. 

It is the remedy par excellence in all 
disturbances of hematosis, provided recourse 
be had to a product like Hemoglobin 
(Deschiens’) which has been adopted in the 
Paris Hospitals and by the medical profession 
generally. 


THE DIFFERENCE, 
By Harold Susman 


The diff’rence ’twixt a “self-made man’’ 
And ‘‘upstart’’ here I jot: 

The first one is a friend of yours, 
The second one is not. 


NEEDED POSTING. 

Oscar Underwood, of Alabama, leader of 
the House of Representatives, considers the 
following one of his best stories. 

“Mrs. Underwood had been annoyed fre- 
quently by the colored cook’s entertaining 
company in the kitchen,’ said Mr. Under- 
wood, “and remonstrated with her, telling her 
that she must entertain her friends in her own 
quarters after working hours, 

“Shortly after, Mrs. Underwood left the 
girl doing some work in the dining-room, and 
went to the kitchen on some errand. In the 
kitchen rocker sat a great, husky darky, eat- 
ing a huge piece of pie. Very indignant, 
Mrs. Underwood hastened back to the dining- 
room. 

*“Gerty,’ she demanded, ‘what have I told 
you about having your beau in the kitchen? 

“*QOh, Lor’, miss,’ replied Gerty, ‘he ain’t 
no beau! That coon ain’t nuffin’ but my 
brudder.’ 

“Somewhat mollified, Mrs. Underwood 
returned to the kitchen. 

“So you are Gerty’s brother?’ she inquired 
kindly. 

**¢Lor’ bless yo’, no, miss,’ he said. ‘I 
ain’t no ’lation’t alltoGerty, I’s jes’ keepin’ 
comp’ny wif her.’ 

‘Mrs. Underwood, mighty angry, sought 
out Gerty again. 

‘“‘Gerty,’ she said sternly, ‘why did you 
tell me that man in the kitchen was your 
brother? He has just told me that he is no 
relation to you.’ 

‘*Gerty looked aghast. Then, turning in 
the direction of the kitchen, she said : 

Fo’ de Lawd’s sake, Mis’ Underwood, 
did that good-fur-nothin’ thing say that? 
Jes’ yo’ stay here a minute an’ lemme go 
look ag’in!’”’ A. S. Hitehcock. 


SEVERITY OF A MOTHER 

A very estimable widow in Germantown, 
Philadelphia, is the mother of a son who has 
given her much trouble by reason of his way- 
wardness, 

“T am afraid,” said a friend one day, in 
speaking of the boy, “that you are not firm 
enough with him.” 

‘*On the contrary,’’ said the mother, “I 
sometimes feel that I am much too harsh.’’ 

“Tndeed !”’ 

“Oh, I don’t mean tosay,’’ the fond mother 
hastened to explain “that I have ever really 
taken any summary action; but I have talked 
to him a great deal.’ 

“And what have you said ?”’ 

“Why, I have said, ‘Richard! Richard!’ 
and other severe things.” —Elgin Burroughs. 
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A Normal Bodily Condition 


May be maintained by proper nutrition and tone; a long 
convalescence can be shortened, and anemia and emaciation 
prevented by 


BOVININE 


Which contains the vital elements of nutrition and nerve tone, 
as indicated by the full, normal physiological standard, namely 


PROTEINS 
OXYHEMOGLOBIN 
ORGANIC IRON 
ALBUMINS 


Write for Sample, also for one of our new Glass (sterilizable) 
Tongue Depressors. 


THE BOVININE COMPANY 
75 West Houston Street, New York City 


A HEAD REST for cranial surgery. 


Devised by DR. CHAS. H. FRAZIER, Prof. of Clinical Surgery, University of Pennsylvania 


A HEAD TOURNIQUET of advanced type. 
Devised by DR. L. H. LANDON, Assistant Surgeon to University of Pennsylvania Hospital. 


The Head Rest embodies unique features, retaining 
the head in any desired position and not obscuring the 
field of operation. Thoroughly aseptible. Adjustable 
to any operating table. 


The Head Tourniquet incorporates the combined 
advantages of EASY APPLICATION, PERFFCT 
MAINTENANCE OF POSITION, ASEPTI- 
BILITY, DURABILITY. It is all metal—there 
are no parts to deteriorate, 


Zo / Fully described in Dr. Landon’s article in Surgery, 
’ ay Gynecology and Obstetrics, January number. 


Reprint on Application. 


Head Rest and Tourniquet shown adjusted in combination 


HARVEY R. PIERCE COMPANY 


The Modern Surgical Instrument Store 


1801 Chestnut Street PHILADELPHIA, PA, 


When writing, ‘please mention ANNALS or SuRGERY. 13 


: 
H 
= 
= 
= 
= 


ANNALS OF SURGERY ADVERTISER. 


, from which, of course, one is able to | 

7, form the most correct estimate ofits | . 

therapeutic powers as well as its 
untoward effects, — 


PASADY 


oF SIF LORA INCARNATA. 


0 


appears to be undoubtedly the ideal 
sedative and soporific agent. 


IN SPINAL NEUROSES ESPECI- r 
ALLY PASADYNE demonstrates | n 


ITS MARKED USEFULNESS. : 
ll 
‘PASAQYNE is the new name Mor Passiijora \ncarnata 

(Maniel's Concentrated Tincture) adoptea jor 

ence tO Prevent Sl 
SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES. c] 
Laboratory of JOHN B. DANIEL, Atlanta, Ga. b 

E H | E N’ S After exhausting surgical operations, Ir 
especially when patients have lost much ac 


NS SYRUP OF blood, Deschien’s Syrup of Hemoglobin is 

N one of the most effective reconstructives 
the surgeon can employ. The influence 

on the blood-making functions is immediate and conva- 


lescence is aided, often to a remarkable degree. For 
valuable literature address the American Agents tk 
GEO. J. WALLAU, INC., 2-6 CLIFF ST., NEW YORK CITY 


pI 
CLINTON 
Sl 
CASCARA ACTIVE 
| A L K E A 8 Y FOR CHRONIC CONSTIPATION f 
The W DoES NoT GRIPE O 
Ou A palatable and highly to 
r Ar og contains v tion of CASCARA SAGRADA. 
tion on Care and Treatment of Stump Prepara- 
for Self-Measurement, etc., etc. Sure and Safe Laxative for ACTIVE PREPARATIO 
WRITE FOR FREE SAMPLE. <= 
| 16. 


BROOKLYN - NEW 
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Two New Surgeries 


Just issued 


ROVSING 


Abdominal Surgery 
By THORKILD ROVSING 


Professor of Clinical Surgery at the University 
of Copenhagen. 


EDITED BY 


Paut Monroe Piucuer, A.M., M.D. 
Brooklyn. N. Y. 


Octavo. About 500 pages. 138 illustrations. 
Cloth, $5.00. 


This celebrated work, al- 
ready done in Danish, Ger- 
man and French, is now 
available in English. It is 
in the form of twenty-five 
illustrated clinical lectures on 
surgery of the abdomen, a 
clear, concise, practical book, 
by a_ well-known surgeon. 


The mere announcement of 


the appearance of the work 
in English resulted in a large 
advance sale. 

The Introduction considers 
the attitude of the general 
practitioner with regard to 
surgery, power and respon- 
sibility, importance of exam- 
ination, general instructions 
of surgical patients, explora- 
tory operations, ete. 


HOWARD 
Practice of Surgery 


By RUSSELL HOWARD 
M.S., (Lonp.), F.R.CS., (ENG.) 


Surgeon, Poplar Hospital; Assistant Surgeon, London 
Hospital; Joint Lecturer on Surgery and Teacher 
of Operative Surgery, London Hospital 
Medical College. 
Octavo 1227 pages. 523 illustrations. 


8 colored plates. Cloth, $5.50. 


A special feature of this 
book is the concise descrip- 
tions of the clinical features 
of the various diseases of sur- 
gery. The pathology is mod- 
ern and the student is not 
burdened with obsolete theo- 
ries. Special attention has 
been given to the description 
of the treatment of diseases 
so as to make it as clear as 
possible, also a description of 
the after-treatment of oper- 
ations. More space than is 
usual in a text-book on sur- 
gery has been devoted to 
diseases of the nose, ear, 
pharynx and larynx. 


J. B. LIPPINCOTT COMPANY 


LONDON 


PHILADELPHIA 


MONTREAL 


SINCE 1875 SINCE 1792 SINCE 1897 


16 JoHN STREET, ADELPHI 


When writing, please mention ANNALS OF SURGERY. 
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Concerning Medicinal 
Malt Preparations 


The manufacture of malt preparations for medicinal use is a 
highly specialized professional work and is successfully accom- 
plished only under the direction of competent chemists. While 
in some respects similar to the brewing of beer, there are vital 
differences both in the materials which enter into these products 
and the processes of manufacture. 


TRADE MARK. 


the food-tonic 


is the recognized standard of medicinal 
malt preparations of its class. The ma- 
terials used in its manufacture are spec- 
ane ially selected and safeguarded. Only the 

choicest barley-malt and Saazer hops are 
used, and the finished product contains 
all of the soluble substances of these two 
materials. 


Ma / " is a perfect malt preparation and should 
Nuttine not be confused with cheap dark beers, 


many of which are represented to be medicinal malt products. 


Pronounced by the U. S. Internal Revenue Department a 
PURE MALT PRODUCT 


and not an Alcoholic Beverage 


Sold by all druggists. 


Anheuser-Busch, Saint Louis 


Visitors to St. Louis are cordially invited to inspect our planc. 
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For those attending the 
CLINICAL CONGRESS of SURGEONS 
to be held in London in July, 1914 


The LANGHAM HOTEL 


PORTLAND PLACE - LONDON 


will be found the most comfortable and con- iS 
venient possible for their stay, being in open 
and healthful location—close to all the 
centres where meetings of the Congress will 
be held. Apply early for accommodation. 


(BATTLE ) 


JAS AN ALTERATIVE 
was not won through accident but WAS GAINED THROUGH 
SHEER FORCE OF MERIT. 


_ Its worth in late syphilitic disorders alone entitles it 

fo high place among therapeutic agents even if it had no 

other indication—but it may be used with advantage vhen: 
ever iodine is needed. 


| we A. BROMIDIA may be depended upon in nervous irritability. 
>.ECT HOL 1s useful in gynecology. 
} PAPINE insures a maximum of therapeutic effect with a minimum of dosage. 


hiah-position 
{ 4 
™ | 
‘Ge 
| 
Barris & Cap 
Chemists? 
Corporation, 
St Louis, 
Mo. - 


ATONIC OF BROAD , NO CONTRAINDICATION 
APPLICATION, OFAGEORSEASON. 


Grays GLYCERINE Tonic Come. 


STIMULATES THE APPETITE INDICATED IN ALL 

AIDS DIGESTION. DISEASES DUE TO 
INCREASES ASSIMILATION. | FUNCTIONAL DERANGEMENT 
PROMOTES THE NUTRITION, OR NUTRITIONAL DECLINE, 


Tue Puroue FreperickCo. ST. 
NEW YORK, 


x 


Pituitary 


(Armour) 


- A solution of the active principle of the posterior lobe of 
the Pituitary body for hypodermic use. 


Pituitary Liquid is indicated in surgical shock, intestinal 
paresis, uremic poisoning, protracted labor, and that vast array 
of diseases in which the Pituitary substance has been employed 
with marked success. 


Pituitary Liquid is put up in boxes of 6-1-c. c. ampoules. 
Each ampoule represents 0.2 gram of fresh posterior lobe 
substance. 


Literature on request. 


ARMOUR COMPANY 
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